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(57)Abstract: 

PROBLEM TO BE SOLVED: To realize effective brake control 
on an inclined road or the like by making it capable of the same 
braking distance if it is a treadling method of the same brake 
pedal, in case of braking on a sloping road or the like. 
SOLUTION: For example, this brake control system measures 
the gradient of a road on the basis of image information of a 
front monitor camera 15, while it is provided with an actuator 5 
capable of both of intensifying and reducing the extent of 
pressure in a wheel cylindeKW/C) optionally, and its controller 
calculates a target value of the W/C pressure on the basis of a 
road gradient secured by the measurement of inclination of a 
road, driving the actuator 5, and the W/C pressure is controlled 
to M/C pressure. In addition, the W/C pressure is intensified or 
reduced according to the gradient, and if it is the same treadling 
method, a braking distance comes to the selfsame one 
irrespective of the road gradient, whereby any stop-like overrun 
and sudden access to a preceding car on a downward slope as 
well as emergency brake or the like of the succeeding car on an 

upward slope are all prevented. If the monitor camera is used, N ~ J : - 

not only the gradient of a road traveling now, but that of a position to be reached hereafter can be 
found out in advance, through which any possible delay in control attending upon the control operation 
is thus coverable. 
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[0 0 5 2] -75, X^-y^l 5 5T ; ti, tOlilOgjgff 
Vs (IQmffi) fc©S<t«A Vs^6*WfiDiSfi ( (d 40 
/dt) V s) *2Ri6, ^<7.x-vn 5 6T% Kftia 

&<OT\ COgFs^fflV\ *OXf9^1 5 7Kt3t> 
[Si] S=tan0 • • • 1 

[&2]0 = sin- 1 {Fs/(M-g)> --2 

ks^«. ara©«#s cctc Bi.tm.un so 
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[0 0 5 3] CCT:Ri&fc«8Sffiib<, BUETttnfclSO 

CkftZ Wf7 7 , l 1 1) o 
[0 0 5 4] Xf77i 0 i tcM*K Kx-^-yri o l 

1^;J\ Xf 7 7" 1 0 2 AH Xf 7 7" 1 0 3 £ 

mmt&feirzo xic. xf77*i o 2 (s^ai 5 

7) *^Xf77] 0 3WTfci8tri:, *7n$r9.MH 

Xf-y7l0 3T\ ituTJ^-*;^^ 1 5J:0Stt1*S 
£©81119 (*Xf7 7IW) ©*Mi!u7J©f!5±gi<i!i: 
[0 0 5 5] i<Xf77 1 0 4tc*5<^T. 

^.tfBswoaau «eo«a:if*ttffi 

tfBffljoa«4:U H2(f»T?«\ cn^r2*^T-^fBL 
T£3 0 St. Xf77l 0 51?, COfl^iOj!!lI 

*> W#JT'£ttlf, X-r-y7°l 0 6^, Sfc, BtS^tf 
li, J^T©ifflJI#^njHgi:&3©T\ kD^fffi^© 

mtms d*mot.WLi£tz> (xf-yri 3 n . 

[0 0 5 6]— 75, X^^y^l 0 6^jtA,f£P), C^ft 

*I2T-^Lfc7*>mi:-rSo $fc, flSttltt. 02(CjfflV> 

LT, (Xi, Yi) ?m?£ tlC?Z> (it4JS^**» 
[0 0 5 7] LfrLT, ^!OXf77l 0 7Tlis CO 

[S(3] 



(11) 
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Y=a 3 -X 3 +az -X 2 +ai -X+ao 
T'^?n5ISt'l.!3> CCIC, ifi«fcttC<D«Sao [00 5 8] 



• 3 



as 




EX i 6 


EX i 5 


EX i 4 


EX i 8 


— i 


EY • 


X i* 


a z 




EX i s 


EX i 4 


EX i s 


EX i 2 




E Y - 


X i l 


a i 




SX i 4 


EX i » 


EX i 2 


EX i 




EY- 


X i 


a o 




SX i s 


EX i 1 


SX i 


m 




SY 





[0 0 5 9] &*5. ZXiliXi +X 2 + • • • +Xm 
£SU mfcfcj£gHB£[ (CCT*«7) 

[0 0 6 0]^{c, Xf7^10 8T8, ±fEfc«fcoT 
jRfc&ftfcGBSao ~a 3 ^ 

SL (m) 5tT*H (m) ±jrr*fc^3flWR*tt*Ui 

[IS 5] L = V s • T s • • • 5 

(T s : ^<0H«M»»)ii**-r5*t»O«fHI : ftJSPJS 

So 

[006 1]l<Xf7/109 (i4)m±EX 30 
f7^l 0 8^fjlBXx>yy 1 3 1 ^£a6£*ifd«£4£> 

&Sn**i63o CCt, fSnOSWtt, #5£, 
OK 6] S n = S + S d • • • 6 

r+j . ±o*v>f^ r-j fcbT&ns-rsidicK 

[0 0 6 2] fcfc, SftftCOffiS nt±, ftlCHttfttt « 

ST'OHMT c fc, mBESUSPflftiT s *<** < gfcSH 

SHSHCflH^SfftH** CO^IBOJt (Tc/T 
s) KfSCT. SSft:*ffiS d*»MDSbT**{)Tt.J:^. 

[£fc7] Sn' =S + Sd - Tc/Ts • • - 7 
£t 

[0 0 6 3] cntt3HEflMKP& L = V s • T s (m) 
5fc£T©IHHC, S + S d* KgffrTai: so 



Rjggfc^So 1 5*&OMMHBlcJ: 

[0 0 6 4] *K LT, M$4S n (Sn' ) *&tb1t 
5. Jfc'fc. 7sf-9?\ 1 OTtt, *^-;U>"J 
Hffll^llfT^-arS 5 >yic«« A* if 3 ***** fc 

7*1 1 lttT«+7^U fO$$*yn^7A*8 
[0 0 6 5] 71^-^*01/ 3 *E§A,T^ 3 

RS»fSJ:3, Xf77"l 1 1 tt»©»JMfiJlT?*©S!l» 
■>T©*-f — Jl>5"J 1/ ifS.il P w/ c OftiJfflKDfc&O&L 
3*fT-5o 

[0 0 6 6] HP*, fflgftf7U-^^l/3mT? 
/fc^ny^Atfrni. £t\ X^-y^l 1 1 

izis^Tmmmms n csfctiffisn' > ©aatffi 

iltRfg&S nQj&tttf I S n | *<. fila* 

aAT^?ft5, fflmr<7t>-f. xf77"i i 2~ 

[0 0 6 7] —73. S n«IWSf<i^@xT^ 
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[&8] 

K= 1 +s i n (tan- 1 Sn) - A • • - 8 
[0 0 6 8] clCtC, AttS0ffll£ST?a&»>, COWS© 

A=M • g/ (2 ■ Ac • (i • Rd/R t) •••9 

MM. gtia^inJlST'^t), Sfc, ActtStto*^ 
-;V->U>^ (W/C) 

OWMHK« Rtli^-C^S, R dtt-r-f **WS&S 
T*3d»5, fJfc, Ac, RcK RtKOVTW\ ^fl^ti 
t % ~7 ai/hbV 7&4 ©ffi£3fo C £ lz&% 0 
[0 0 6 9] StC X-r-v^l 1 4^*5V^T. tulH^8 

icj:*>fnrr*o 

[110] P w= K • Pm • • • 1 0 

fct> ;l/S"J V£*EE7J P w/ c 1±LT^ 

[0 0 7 0] "Ale. T.TV'fX 1 5TIZ. £©B*SffiP 

p wtcs^-r s*-*«waMi*if-irr § c t ic* 

[0 0 7 1] W±T* 1 "9-^ ^;bO*J®*<»T-r*o *7 

^«S^ti:^-5#^^t£t). £<D£ZIZ. mz. 
IS. Xf7 7"l 1 1 T»*fl3|fa fcJttt-TS Sn?> 
<BTH±&<fiIS n^-£>fe«D£-mfcf<l:V\> -€-3-r5ci: 
T'ffi S n »3 ± »3 «©»^fc tt#J»3^ff totl* 

v> J: -5 teft 5 o Jfc-f -> >J > 2"E*i© B 8ffi P w It. 
P m ^5>mff©*5 nTifcifc 6n§ t © i: & 3 £ 



[0 0 7 2] ±3&©J;-MCLT. *7*ny7A«T(4. 
<D£21C. 03OXf77"l 5 lttTTSBIIifflSRSa* 

?Tfc>ns©T\ fflWia^fS^sns (xf-^i o 

5 1~1 5 7) o 
[0 0 7 3] LfrLT, C3Lfcf£jt&, £-f, #J*tf 
T t> tRfc £ L t> x F =7 << 1*7 Z -b 
LtcftZ (Z^;l^*Ol/fRS» . TSfc. S<J®«, 
Xf77*l 0 21.XT©;1/— ^>'lcA , 3> rjvhn— 

K©«tsj*fHJ-rsci:»caa (7f77'io3~io 
-zT^zmt. ffim<Dim<D&-ftr>tf uf77i i o 

-»End (04) ) , *<DMffiT\ F^-r^-tcJ;07 
U-^^3*^fn§i:, ±iBX-r-y^l 1 2J-^T 
iDM^SS ^ ;1/«>«I »? Vic J: S ^-5 A^J 

[0 0 7 4] T0^OT% fits ntt, *^d^ 

1 &L±<Dmt%:& Wf7 7"l 1 3) □ 6£oT. — 
(W/C) <Dgm&t>H-?7.Z-~>V>?4 

CtT (Xf77'l 12—116), 7l/-*>^f, 

[0 0 7 5] *$ij©tc^x.«, C r> LT, «**tC«t-3T 

aE**»OT*Tfe, tta<Dtoi:LTt#p.ns) . 
[0 0 7 6] «aais*»c«wt-**^7 1 



(13) 
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ScfctRlite-efeOs c<Oi:#H:*3£»c:B8«4<«»c« 
CO 0 7 7] ft&Qgftftl (JB2g|tt0D fCOl^T 

(w/o ic#**«ii**-r*ru-*7'*^- 

nyhn-7i0tfilU 7U-+7^ai-? 5 
Srfgft LT*Y— /US' U >"?&jl*fam??>m&(0—M 
Tfcofcjb*, 0!l*.tf*^S«j8*«*i: 

loo, siKMjmMjric^'r««»oinfflffls2:b 

[0 0 7 8] *H«£«T?l±. fusEffl 1 HflHM©*^©* 
fiStfc^LT, tufE0 1 fc43ttS*©ffi©*SttlB*ia-fe 

3y/<-*©^ 'J v y*T/C s *ttJflt*X U 7 

tffcOKMrsfcfcfcK, flfflEH3fcStt«lDJ(l§fln8 
^gP^-OX-r-yyi 5 1-15 7 (.7?-tz)l>ffl&, *jg 

So 

[0 0 7 9] JWT, *£«&0!l<Dgffl*8iliirrSo 
MfC43(,^T(i, 0 5fC3rr±3f;:, X-r-y7l 0 1 frZ 
Xf771 6 1 iflCra. KX-r>y:/l 6 1 T_tfE 

XU y7^y^£*2^>+r2 2<Dffl^K3o"^h/l/ 
^<DXU -y^T/C s i:$2V soffit) JA 
tfo Xf77"l 6 2T*$2V s fc^TJt*^ h)l 

€>ftS<£>T\ £<Dm&K>Xy--y-7 1 6 3T*M^©EPlra 
h/l/^^&SeiitfT-^So 

[0 0 8 0] JWT^X-r-y^l 6 4 — 1 6 6 fi, MIE0 
3£>X-r-y7l 5 5^5>Xf771 5 7 tm&<Dt><DV 

So £43, flfiOft^, flUHSFlco^Tli, «ulH0 1~4 

So 

[0 0 8 1] oTfc, ±tEOfcKtC0 5£D 

^T7 7"l 6 1-1 6 6T«0»!«S»i*fT?Cfc*<-e 
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5*iS£:i:£>k:, h/l/xivA— £ t<toT*M(D|gift h 

j£tfSe£fcoTt6T'£So SH^SE^tffi^fc 
SiStCLT&J^o 

10 [0082] #«c % Wicmnnmi (.mzmmw) ko 
i^t, 0 6. 7*t.<waLTSW8-r«o *^ss^yti, « 

So *Hffi^©«^t±, MISS 1 HSfS^JCS^OS^Xr- 
AUffiglcfcfLTs 0 1 tc*3^SM^*-^*^^ 1 5© 
^fe»3{c7-ey— > 3 yS«^<lffl-rs-/5, S*W 
^-<Dflfi©»Mtt9l«ai-b^-9-2 0*"77i(-i/'J> 

20 [0 0 8 3] £fc yU-^T^^aX-^ 5K:oV>T 

ns^^»o«K^-ry©t£Oi:-rSo 

-;i/s/>;>^ (w/o K«"r*aws»SEffi»j»» sfc 
a a b s & u-*sow*fT o t<^s t ^i±^o 

(*MiCi§lglPw, A B SMUT*?©* 

mtiifie-rs<t 5 jc^k:^— ;us"j v^E***u«rr 

S£>©i:-rsc:£:#T£So tuy-i ^3>II 
30 ^rjSffl-rS*^ffifiFUT«. T^-^MSt/xiVha-^ 
T?»T-rsSiJ®7°a^A(±, 0 6, 7*cS-r«0W7n 

7*7 A t f S C i: ^ T* ^ S o 

[0 0 8 4] S*«ft«|RK:OV'»Ttt, % 1 ^fiSCTtl^ 
«T*feSfcii>. WT> **S5i0IJ<Dga5^§iB^-rSo 06 

T-G P SS:^*>c.Ofiig1fffi^»)iii6S*^JBf-r 
40 So "t(Om^ tU SJOji46£t/^*^«, TsT-vfZ 
0 6fCi5^Tit8§«$4S n*f9lH|©|i*©S$fc|83g 

l> xt772 0 7«t (07) "saaa^iti&So - 
75> xf772o i uKO&aLRmre&s 

««*«l0iii6fcii^a:, X^>v7°2 0 2ffliJ^riM«?L 

t, lxf7 y«T-et tr y- 3 vcoite0 1 jh* u 

7 7*202-204) o fLT, Xt7t'2 0 7«T'\ 
5aS5:jt46So 

[0 0 8 5] ceiic. C<0jIS8±©ffiBt±. IS^frL 

so Tv^s^T-tv^^u mz-ism&v s t&m 
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S/ 3 >&Slc J: « H&H 7*- * *^ 6 OM^SiJStc * l^T, 

m t ©7k¥{4« i: itfii<DS^ 6 mmz&tb r t <t 

CO 0 8 6] #&C. Xfy72 0 7 (07) ^iityi:. 10 
^;1/3?:8IA,T*v^^S*^4 £ iJ»tU foe*, ^b— 
KlflU BA/P^SW^tt, Xfy72 0 8^*5V^T, 
■9-2 3^e.OM^tcS-^^f-(DBtj^7/Ox'X^— >U V 

[0 0 8 7] LfrLT, ^ay^AeOO^^ ;7b— 

MbOO, ^(DX^-y7"2 0 9 7JtijKig4©X7 L 20 

-y^l 1 0-eo«rao»#fc|^|«CiiaflEftiJ»-rs^5 
(ffd*»f I S n I tf^^a;&Sx.T^&fr52>>) 5: 

2 1 OtC&^T, flJiE^CQX-r-yT'l 1 3£:|rI8u If} 
CO 0 8 8] -73\ fflfflls&^m-S (Xfy7"2 0 9® 
7^2 1 1 JCfc^TfOTS-TV^K^ffil ig^LT, X 30 

f7^2 1 2 'Nitty,, xf7^2 1 2WKosaartS 

lis tuEI3 4©X7^y:/i i4~i 1 6 £|p|gtT*fct>. 
(Xf77"2 1 2 — 2 1 4) o C iSl^T, 

-r s £ * aloes 1 mmmmm. ms&mm s n kjsct 

i* (Xf77"2 1 1) . StCK= ltflffl?n5$SS> 

^x^-->U>yffi^PmtciSfif-r5J;3, *-r— 40 
';^Ej]Pw/ca, Pw/c = Pmi:^:5«t^ifJ© 

co 0 8 9] *mmmic£n&. ijatftjaiottiia 
±tc®RLTu>S7-t:y-i >mmt Ltzntx\ -> 

XtAOa- K^xTKiPipSRffl^ftKTjy S 

t j: 0 <an x h * t cd & s^©fluaa&**» 6 t> 

tO^^-So so 



26 

CO 0 9 0] g=fc, 7U-*7*^aX— *5*1lfli3jW 
m^-f^tLTcZ. tX\ Z.0>#MZfT5 7U—*>? 

Sfftfattfistoiiftt), w»*msttb?tiBiffloru 

Co 09 1] ^tci^toT^ttoi^ mso-fis— 
jw**eku ru-**ywy-i'> (k) ©jfH^ 

;l/ 3 <0tt*S*»iEr SHMt*-r*<8SH**3!p6 Lift, 

©WftSaaiffiE;* n»T\ n HJJWftlc <fc €> "f K: »E# 
fififfcl^i; J: o 47U-^^;1/ 3 ©»*^*-rntf A 

C 0 0 9 2 ] m 8 li. fusES 1 fcfflS-T S**S60!I (S 
4*fiSs0S) ©~>x^A#§f£, 19-01 Hi*HfifiM-> 

§0 

CO 0 9 3] tXT. ^flS«JOS»«IHWr«. 0 8&C 
T-TX^—>';>^4tcE^Pm^^5^S 0 514 L 

■V) ^Jift-rSo L, 1 R, 2 L, 2Rli. 

*{£:7a>K U7i«.fe&oitt**fil4CSI»-et 
Stor% S-^-T U^y«, S4vxjr-J"jy 

^y;l/ 3 ©gg^3i^a t» tcKKTJ P mtClSCfcSiJI&TJ 

CO 0 9 4] 7U-+7.^al-?5' ti, 

—7) 10' ft»6©B«ffi*K«!lW-r« 0 ^fc, *09? 

>yflE7jHr>-9-2 SOffi^i^yb-^SiJ^nvhD-^ 
10' tA*?n5o ^fe, <!©{1^H, ff^tX^t 
fe» ^y^SlTJ. -?y;l/X ha-^ftH»E*OiBli&St 

MMBSfltt&H i: L T N t x ^ - U > yffTj -tr >->r 2 
,3tCf^x. Cf!lK.lf. mm?Z>~>X ; rMcfcK. 7*U-+ 
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[0 0 9 5] E3fF#J!8fiHf 3 O^ttLTjjrr&OMu * 

Co o 9 6] ^c^-rs i a, fflHaistotftaiffloflt-r 



[0 0 9 7] 
[Si] 

















a» (» • mm) 







KiOfT^ tOfcTSil 40 
[0 10 2] C 3 Lt, CCTHiJSB31ti1i$8£;LT<D 

[0 10 3] W-Ai/iJ >i*E7JOS«i Pw*i*ft 
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[0098] cmz. ^tar^^mm^uii. m&&ffl 
mm, minimmmm. ^mmu-^mi^m^m 

«r, ti;y-i fa^fAoi^ii, ram. re 

[0 0 9 9] CCm WfcLT, ¥MO{u«^ttl 

o)'*ffl^*fe©i:u ey-s/ a >sb 

3 Otci OJfi&tff-f ©atttfiDfflJH (rfJfji&ilS • $Btt 

m& • oiess • saiai&oBijftjf) icov*T<D««*m 

[0 10 0] 7U- *«0»*fr3 3>ha— 5 1 0' &c 
?nS. ^"U— *>y^ #$|Cli71/-+7i'fa 

x.e>nsi:c5, ?u-+w»3yhn-7 1 0' «\ 

A***teJSC» jtBQHBilcJ:!), 77^->yy^ 
[0 10 1] c etc, SI*-f-;l/i/'jy^ffMPw 

o?*st±, tuig^i otraau 

[^1 1] 



'mx^jay-r^K - • • 1 1 

[0 10 4] 

[»i2]@ nmmBu • • .$ij®yv>K=<ii 

(7X^i- 3/U>^IE*Pm«, * O * * * - T — ;!/ 2/ U 
vyEEft Pw/c = Pmtt5) 

® r ajSiiKj •••st) ttftiwy-Y > 1 
t 0 tisuapy-r v 1 s <b 

t * tt«iaiy-f v 1 *a©i> 5s < m/ufc t # nn?j»y 
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[0 10 5] C<D£olC?Z>t. tey-i/ 3 >gf3 

o*^m*?n§iissa«'[t^cjsuT. mmm<omm 
j&&tmmmtit<Dmmit%m?z>icmrz*). ass© 
mmtf nmm&i -eas s w^k & «■ s mmuM t vm 

©&<, «»*nfc3SffijtfTOjais*v r^assj © 

^•©{IfflWt^/hSv^* (7l/-*'?mg<B 

± *) iHT-immm*. k> t v> <t 3 fcfwa* *^ 

tt^n*J1»snSJ:i:i:J8:SJ:3» nvhn-^io' 
t^T'tSo •?• LT> 7U— *7*^iX— * 5' «, 

W-;i/->'jy^EM3yhn-7 1 o' fr<z>(DEM 

[0 10 6] CClc, Td'^aX-^OBEijSJWaSI 

4 6 5 3 8 1 5^) iC^ZtlZWM^Tt^zLJ^—Z 

U 7«&f4 < 7 a v h &c t KB Lfc t, ©& H 

[0 10 7] C<D7^:iX-£;&|gK]-f Sfci6<D!lgi!l 
HSS&^U-^T^a.x-^s' K:rt)R*n*o * 

i8»llHJS*M±, ABS»Jffl>©aflgt>«*.T*3»>. -^x.e.n 
g*iffi73 P wlc*-!'— y V?"j±73 Pw/c £r±S 

fc-TV— 4-T^.ax— * 5' ia±, (4$t^-n 

3-OLX.-2Z£(DZns-*7t fjiX-i! 5' fc*-f— 
nyha-7 1 0' ©ft>K*<0«Sg*«ffc-e:T, m^M 

[0108] *mmmicis^T$>. ism?u#7i»i&. 
09, 10. 1 1 ic^r^myu— =f-*— h(Dpa<, M 40 

3 0§Jj©$ttI17n?7AT'£9, CtU±, 0;S©«fc5 

GPSffi^»3ii^ 0 1) , ^ffifitB 

&£tt Ur;7"3 0 2) , Jfc0±©j£fTiI2§tiffBiSt>fil 
L Uf77"3 0 3) , Rt>*jlKfflStb73 (Xf77"3 
0 4) ©^aA^^So 

[0 10 9] —7a, 0 10, llli, 7ls—*f&m=l> 

ha— 710' mvomm-v&Zo ccm 0^©j; 

H3IE07©X^-yy2 0 8 tmmwx*— v"J so 
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v^ffiTj&t)^ 0 i) , ^-try— > 3 > 

SB 3 0*»6©ifiiS«a««A* (Xt7^4 0 2), 
»aattt**5fr©«B| (Xf-yy4 0 3). OjSjlgSfr 

Sfroww (XT774 0 4) Rtf\h&m&<Dmere<D 

gt>frSfr©WSU (7X774 0 8) , rfJgji&Ig&frS 
A^fiJg'J Uf77"4 0 5), *n60¥!lgijeSfcS-3 
<«W»y>TVKffi©HS af77'4 0 6~4 11), 

M§B0 7©X-r-y72 12 (114) &L&tm&<?>a® 

^v"jV^7jPwWai (Xf77*4 2 0) , * 
^-;l/v"; >^*ffiA* (Xf77"4 2 1) . -7U-*T 

??-x.^-zmf}<mm ut77"4 2 2) , s^u 

-^T^^-iX-^lg^fflltS (X^y:/4 2 3) (D§ 
[0 110] «T, 01 2*fc*HBLT, SiWTSKx 

StJC&S (777^3 0 1—3 0 4) o SifiE© 

SB (j-W—i >S3>mW3 0) *>6©*©1»**ittB 
iatli^Xf7 , 7"4 0 STKttjAtjnVhn— 7 1 

o' «j-xt©j; a ^^a^-r^o 

[0 111] C©*§^ 010, 1 1©7"D^ 7 

AtJTti, WSUX-r>y:/4 0 3, 4 0 4 o T\ 

fJS'JX7"-y^'4 0 5©S^Y e sfSSA^, gUIfiX 
T77*4 0 3^4 0 4-*4 0 5->4 1 1 O^-T't'iff 
?n§= CCtc. X^-y^4 1 1 TfctrU&J&lS&jtfT© 

s^Toru-^jwy-OKJ&sas-rsiv cot 

^, MWy-YVKffiflDftJtfclSU 012 (a) ©/^^ 

n-7 10' Mii©iiOS<^A,fct#, o^t)^ 
X* — v-UV^BE* (Xf7^4 0 l©^0ii^{l) *^ 

012 (a) Oi^ilfttT-WWyKmi.. 
[oi 12] c<iT, yi^-^^;U3^mcyi:, ^-f 
— ;V-> U >^E^»© SSffi PwttTX?--^ U 4 © 
ff^KlSCTHl 2 (b) ©<tp^a65>n5o 
T, 7U-*7^al-^5' tC<toT#*lil L~ 
2ROt^-;l'i"J ^^^OffTj^SiJffll^n (X-r^ 

7*4 20-4 2 3) , *^t±Mit-r§ (©JK^n^) o 
©^. ®^i#«/sfflsit^a^<i2^b. ^-n 

[0 113] fft, COt?, rUS5i&f8gj£mci5^ 
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T, #fc, 01 2^mzUo t^n. mm. »» 

E^faKSoT^SOT' (0 12). »5*^»Jt 
*«fc3fc*d»y^>'Ki:;a:oT^S;fcie> (012) , f 

»>*ji&Eiia<ffl< a ?k c©jST-t, jcoai 
coi i4] *fc, xaatKoii^tt. 

fct&*#a»ifiUT<S, fcl/VafcJ: o thrift® 
^yK=l?Ifi:Lt (7x7/4 0 5, 4 0 6). 

Mdtts£ff©»^T©iW»y-r > k ^±fss*©ffl i 

^JxlfK=l. 2tc^f£o <fcoT. C 

©ass© c^fsj) *«a<ft«j» 

T) ateT-^^o 30 
[0115] sft, ra«tc, 0ijx.«a4S!^©*^i?©a 

tf5<*o;fc»>-rac 6tt«, ^WtfOlSiISS 

*3fefT*©»^t4, aStt^-TV:^ 0 3-»4 0 4-*4 
0 8-^4 0 9Jfc(i4 1 0?;l5;I/-7T'iffSn5o 
*^D^5AfWPt4» lilSSS©at>©i§£- (gDffi**: 
±DS) Ii7f7^4 0 9 fcfc^TMWY-f:/ Refill 
<fc9{gi&0X fl|ittfK=0. 8lC|gST'^ UjSS§©T 
OOS^ (TOtSP : («f7^4 l Ofcfci^ 

TMOy-Y VK^ll &Lk(DmZ-& K = 1 . 2 Kl93£-e 40 

[0 1 16] <toT, fiOOiHtt, *-f-*f'Jyif 

ftij® y -r > k ttfii i j: o M$><om t a o t, 

sivf— ;1/->U >£*@;ffiff7j P w£vx#— v"J >£*4 © 
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■p©ji&^ss*<s< as^n^sK^c ttfT-zztctb. 

[0117] ^Hi&WCcfcoTfc, *ffiioJSiBaii**B 
fiitT- # s o *p5©js H^^^r^^-r mm.mm.mm 3 0 

*u®=i> ha-? 1 0/ ;i©a<iSijKj*)£:fS£-r 

^frJSPS'X-fAHu HHWft (CCT'li, SftflSi® 
U— ^-?^f;p 3 £r@< HIA,^3S < BSAJ£fr©9J* if) 

k is c fc r U— **u» y-r v k *< i biwjc # # s n 5 O 

-^^;i/3om^%-rnifci;<, 
[0118] ^43. cc-e©3»«EBaKBtii3 oiitey 

[01 19] mxi£. ±a<DOjsatB<oii^o»JW»c43 

^Tfe, 0!IAtfByfBS 3 HffiG!!©*^ ^2 10(11 

3) , 2 i itcissaa«sni*u 9ffflLTt.±^ c 

#fC> ±»)Tt)C0^©iI^O«l4 (Sn) O 

4 0 5C0gtfY e sCOli®) , iSiliiSS (Xf7^4 0 
4C0S*^Ye sCD«B) . 5|5nili^ Wf77'4 0 5C0 
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[0 12 0] #IC, EKffi©*fi&0t| (£5*801) JCO 
LT, B8£&tt«BBBBSBId:« ^SflBSmif 

*an»3>hn— 9 1 o' fcA^-rsiBtfya ™ 
igB3o*^ssns. is&gya&Bsoa, 
«ittfwaLfe«fc3fti!ttr7 i nf*^^ (is) sffl 

tSfeOTfeoTi^ ft*, B#RB«BRtf=i>h 
a— 9fJlOW^a^*9A (09—1 1) KOV^m 

[0 12 1] ***W»c*^TI4, j£fr»S<Z>ft*fc:iSi; 

io' (4, ^sjftMti l, 

1 R«07U-+«»y-<>K<i*»<, fttt2 L, 2 

r fijoy u-*«y wy-f > k <ii%(s <-rst<Di:-rso 

[0 12 2] *j|fiSM^<J:ort, ilSSffisgtcjSCfcg 
KfflHS4*fitg|i:|3|at«:LT. 7U-*y^ 3S£# 

[0 12 3] gcfc, ffiESfflftlco^TH:, (ttlsl so 
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$"M#<d© 7 u-*mm y-r > k fit*&£-r * J: ^ taut 

£&\<\ #i:L<W\ 0' it, SMSSffi^ 

reit-rs***W£ira*scfc#-T**&fci&, #j*ii<fc 

[0 12 4] 4J3 % ±f2T«, »SgftWlitf8k:o#. 

*-n£BBffl9&B3 o 3 *c Lfc#, h*wl 

T"A (S3. I4»j) tLt, j£ff*©ii»©ffl* 

^s-ct«tv> (WKai#BS) o Mz.i£. mm^tm^ 

ftv^-et, lll»fc*W3yffiiaiLTo^*ft4»-ew»-e 

[0 12 5] #tC, HKflfiO^aiW (^6*Sg«?IJ) JCO 

•PifKWKaBSB*^ 5fefT*M**tr (SuSBa 1 # 

[0 12 6] ?UT, CCTlt. BH8(C«»tSSI9tSK 
SBi:LTffiffl?n5. A^S3ttU-^eB*fe««« 

mii&tLTXJj-znzzi^hv-^ i o' t±, 
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3 7" U-*W»y-f > K ©ffi* J: 0 flf < -T S t> 

[0127] ^mmmicxms, KSbfeffuiaMioB 
w«nt*ic»bT»jB***»*ct«*-p**. fito 

^ a »*Tf *>» [rI L 
cccfcTSe^fc&fr^tfiinaL tec 20 

[0 1 2 81 ft*5. ±IET^±, ftSfcfcHKSU-ifftfll 

flW«*JI!^Sfc©Tt,«toftv* (8ME&l*j£) o d 
frV*te£fc«fc*SlJEa#©ie«Jb*ft<ft»K 

[0129] jmc, mtcmvntem mumm) k-d 

U*— SW£:fiJffl-f &£>©£U KSWT'^^tlfc 40 

m^-r5«figo^g3oi:-r-5o coi^ »s 

L<(4. 7l/-*Wnyha-7l0' (4, M^Btf 

mmcmmti^MWiM^izti lt/Jn? <nc tip?* 
[0130] *^mmic£tii£, BefiLfcfffflj»«ott 

*\ M J f9*^oTV^^^ct4, sM"— ;l/S"J>2"ffi so 
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*Pw/c tfT* >>j >:?*£E* P mtc*f LTiinT 

EE* (Sift*) <D±L*>±.tfK>tfm'&-$tl, 
*UC<<ft£ 0 fi£oT. ^FgftA B Sffflfr&EfflW-* 

/* v 9 ic «fc a ^fs^js < c t ft < ate^-r 5 C *<T- £ 

[0 13 1] 4*, CCT'©3gi*E!iSaBf4, ±EWtc 

m?z>t>tDT°$>Mti-f (WESi#sa) * co^it, 
UfekCM'vK^fti!* ffioKo^fcJt^Ty-r^-cift 

[0 13 2] #tc, HKflSO*BSW (£8£tt0l) tco 

7p-*fir<3jj=i>hu--7 1 o' J4, na, * 

<3> il^^*Siao«^-{4iaj!86«Itc$iJft*?rSiJftitSK 
[0 13 3] *iy£WCefc:m4\ *lf g£ST'{4Hu82S 7 
T, §§g • *§IS{CK^^: < ^FS^: A B S mttZWM? 

[0134] n$s. c cx'CDmmmmmmit. my— 

HT't4:</\ SrfcJcaSStifeaaififtBIK 
tit fgtfKo T ft V >® &T* t, , W«ft S0»*^ # * «©fij 

[0135] ftfc% *%B^t± x u±<Dmffimicwi'j£.-£n 
5t,<DT-t4fti/\ ^3^fi6e«J^ct3^^T^,. iiis 

fflU>5t<0^|?lS^nftV^ 7l/-*7^^^i 
—^(4, tu5SL/cS^-i'^ , ©t<Dt|5gS^nft»/^£: fc»4 
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mmfc&y®. sfcaABss has©-? i^—^-mu^-o 
-rvsBttt*©i§«BE:*j, *nw*W4v^*— 5/y>ir 

coi3 6] m4mmmmic^r^ mrnmm. 

ffiff* iiKtt*3S:6» 7-fcT^— >a >->Xt^A. Bttffl 10 

iisa. ae#oaift*^oit^c<t5S«<0 3ffl5&s 

CO 1 3 7] Sfc, ftlBffllOfl^tfi^T, BUIHa 
1 =Mfc»»f S*mf^H«R©T"*T*fett— ffl© 

fctt-6P©**3WUH»H£flH8J: <fc 

mstt • jfcff *Mt#, ^ (H • wag) . ssffima 
oiSKs ansa*. 

[0 2] Mj&t-***7*ffl^**^©Bl9i&#Bi« 
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[03] aj9^nif7AO-il^ *-©— »*St7a 
— hT?fc* 8 

[04] iBjyn^'^AcDflbO— gC^r^-r^a— ^-v— h 
[0 5] *SWOflSO*MiWfc:«S^ > U'-4 1 S!l»S'XT- 

[06] raix, Kfcflfio*fififf!ioH»«j5?-rfe©-e» 

[07] HlX, H7o^A<Ofl&<D— SB*aVr7o— 

[0 8] *RW7l^*M»S/*-rA©Kte«©2llttH 

[09] ^©SiiJffliT'n^A CflMN8IRKMlc«tt« 

[010] ra^<, fMSsyo^A (7"U-+Mffli3> 
ha— 7fiJt43tt^fiaS¥lil) ©— #>J7A ^©— 

[0ii] HT'D^i.offio- SB*^-r7a— ^ir— 

[01 2] aureus, $ij©y-r>t^-^u>^ 

1 L, 1 R, 2 L, 2 R Sftt 

3 7*P-^^ 

4 7X?->U^ 

5 * jl ai— ^ 
5' 7U— *7**-aX— * 

10 t— Z9im&mRZf=i>bu— => 
1 0' 7ls—3-%m^>hu—^ 

1 5 tuT^-**^ 

2 o mnvimtiMuz^v- 

2 1 7*4:A'9a&*z>-y- 
2 2 

23 

30 mmmmmm c-j-ey— >a >->;*-rA, w»m 
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(54) [S!^©**] *M(D^'V-^©|«->X5 l A 



(57) [fi»] 

6ftfcii(MWSMetii:KW/CBE*OB«MI*JlfflU 
7 a X- * 5 *Bft L M/ C BE*> K. ft L T W/ C IE 




1 

[&m3#©SBH3 

*©*JftiE£fc S-3^T*a©«mtfc mma £4 * 5 
KB H«*K»¥8fr 6 Hi *l $ ft 5 Ml BJS«11i$g tc £ D 

[mm 3] aEABi«&BM¥aii* )!8©f8£4£ 

;I/S/»Jy^E*©B«ffl*IlfflU aE7*?-ax-* 

zm®LT*-(-!i>i'Vy'?&t)Zfflmz>fflwgimb 
*a*.s* cbz&mtt%WM(D7u-*fflmi/7>T 

A„ 

MEfiMSHU^atts «»**-***?*»&©■»* 
«lcJ;9T«»©«{b**fflU «M»fflC»LT«»r 

3 , * fc tta#* 4 Ea©*a©7V-*lM»5'X 

"TAc, 

ffi©7U-*!|iiJffll->X-rA 0 
[«**7] iiuEffi?4<D#JWffi(i, h^^yA-^t 
©XUyy*^&#i66n5e»*i:, ¥S©*PM3ia 



(2) $fSI¥ 9-3 1 5 2 7 5 

2 

c»*3S9] sua, tt*y->3 

{&B©«f«*fei:lc, ttHr-^Rtf/XttjtffffiB© 

3, S/-cttH^«4E«4©*Pi©7U'-*fflS3i^^r 
Ac 

-*fr5©aaa&£&vvr« ^ffffiH^^jiiCctoT 

10 $fcl/tfc4» cfc*ttflU:-r«M$9(9 

IB«©$j^©7lx-*SiJffl^X7 1 Ao 
HMOI l 1 3 «E*-f-*^U v^E*©B«« 

1-*»*fll4 7!»S»#*l o©v^rn*»icE«©*ii© 
^U-^J»^^rA„ 

[flt&g i 2 3 S5!e*^-;k> y y^Ertogaii 

e»mn-r s<nij©ffl©*© t © t $ nrma> e>ns iaa 

20 T'feS, Ck*1#afc-r«»**4 7!>S»*«l 0©V^ 
■fftfrCfB«©*ffi©7U-*frJ®i/X-rAo 
Ul$*l 3] S5E*-l'-^i"Jv^EE*©l«tt© 

aaKaarsjtaaaft $M©s^««s«t^u 

- *3R»7Efc: J; o T©£ 2 ft 3 , cfcfctfafc-rsa* 

«47isii*«i 2©v^-fn*»EEa©»a©^u-* 

tt**«l 4] aE7**ax-*H\ |(IE©a*E 

3©v^-rn*»tE«©*a©^u-**ij»s/xf-A. 

53 «HE7*?-ax-*tt, ME©i#$E 
MfP. Xtta©7U-*«W#4Sn*a*lcii3Kffl 

©ru-*w»*ff9fc#, a»wj»©i«e*fc, k 
■^t*-r-^^y>^E*©iiPj»^pi(iiftajat»*4, 

40 E«©*a©^U-*WflSI5'X7-A. 

'[tt$*l6] WEjllGS©M»**©aiiJ*, 

vx*-s/yy^E*am#aii:±off5*\ 7u-+ 

;I/XhD-*atH^at«kt)fT5^ ©V^f nfrC*5 

ffdct^icuT*^, cfc*»«fc-r««3»m, a# 
S2, n*S3, a$a4n2M$ai 5©vvfmwc 
E«©*a©yu-*w»*>^f-A. 

M**l 7 3 ttEHBSHUWatt, *ii©lfiB 
«atUU «!0lcJ:oT^£Di4B©^HS«%«»l-r§ 

so tey->3^fi-p*5, ctz®WLbtz>mM 



(3) 

3 

si, 19*92, 6tm(omn<Dfu- 

[19*91 8] g>09BBWftlgtt¥f!tttt UPTO© 
J£T'&5, ci:^@t-rsi**«K 19*92, 

[11*9 19] me y h * y y 73MS«, 

t>\ 10 

*®$tT5i9*9i 8Ib«o*wo7p-*«»p^x 

[19*92 0] B5E^H««|g§S¥Sa> huIES^# 
mSUIWl, 19*92, 19*91 6 7bS19*9l 9 

[19*92 i] HuieiSH««t»«ti> anewm?* 

5, Cfc£1#$ti:-f5l9*9l, 19*92, 19*91 6 

7bMi9*9 2 o ©^-r t\Mcmmv>mm®7u-*?nm 

[19*92 2] MEMtPMli, Si8&©8gitf$Wii 
tg*aiBfi!)*I^fiK«iJft*^/jN« i^fc ** 

t&Kmtt&njmz 1 e«©*pi©7v-*mip5' 

[19*92 3] *5IB^HSI«1fS«, jfefrBMWe 
£5, C t tt 511*9 1, 11*92, 11*91 
6 7}Sf9*92 2©V^nfrKiB®©*TO©7V-*fli<J 

[19*92 4] Mi2a9PSBtt, iMS&©fi$#i£v^ 

©f«3£{g<-r5«£?KLT&5, CtZftWlttZ 
11*92 3K«©*W©7U-*ffl»5/*f-A. 40 
[11*92 5] M!2i6»giStt, aus©tt*«vv^» 
ifffiBjMI©*J»**aiBS©»J»StSKWLTW»5 
cfcSELT&S, cfcfcttgii:? 519*92 3, tint 

w*92 4E*©*»©ru— +waps/^f-A. 

[19*92 6] S5IB«H«^1SSIti> $SBU^T©lilS 
*SfcttJtfr«©1«8T?*S, et^®hTS!i*9 

1, 19*92, 19*91 6, 18*9 1 8 7b219*92 5 
WftifrK. I2®©*ii5©7U-^$tJ8Sv'X7 1 Ao 

[19*9 2 7 ] Bute N8SB(i* W*©I»»*S fctt 
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4 

aft??* fc©s8ffa*tf*ir>« s££©fflft*£ic 

511*92 6I2«©SM©^U-*»->XxAo 
[11*92 8] tOEAHa&lffflifi* RffiSfcttM 
ttffiT'&5, Cfc*«f«fc-rs»*9K 11*92, n 
*91 6, 19*91 87}£»*92 7©l,vftl*»EE« 

©*«i©ru-*apj»'>xf-A. 

[11*92 9] g)8BinSPg||& BiSS fc«P$«tf£ 
V>«^K3B«»tej»**ate#©»Jtt**K»LT/h 
2<-r5J;-5KLT&5, Ct**ftWL£ii%ffism2 8 

ib«©$m©7 \s-*mmis*T a 0 

[19*93 0] «HEHHH!MMB& SUM)** * 
M8©W«-p**> ct«t5M*«K 19*9 
2, 11*91 67bSW*92 9©V>-rn^ElHS©*Pi 
©yp-+$iJS?->XrA„ 

[ii*93 1 ] Bui2^jfflSHfi, mmmmtfomft 
Eia»WE»j»**ate#©iii']»39E*E»LT/|N« < r 

5<£?El.T&5, C fc%4#?8i: 1-519*9 3 0!2«© 

□9*93 2] mmmmmmmz. m&vmAX'h 

5, C tZ®®t? 519*9 1, 19*92, 19*91 6 
71519*93 1 ©l#^ti^fcaB*©*P5©7U~*SJtP 

[19*9 3 3 ] jIS8©tg£4#T 0 ©*^EttM»*71 

g*^-^ y y *j^*aig#©ffl«i«£e*j ut« 

SISg©IS£4tf± 0 ©«#Efi»J»*7bS*'T-;l'5'y > 
?mt>Zjmm<Dm®m£icttLXU<-?5i:o. 
-**j«p*fT3«t5fcurft*» c££&mtt5i9* 

9 1 71519*93 2©^-rn*HcI2«©m^©^U-+ 

[3Wi©SfinfcBWl] 

[000 l] 

Kwi©K-r*siBa»] *«w«\ *w©7u-+m 

ffl)yx-rAEWr5t>©T**D, £fc, *ii©Jg|HJSSi 
*B*r *#aft»6©W«K <fc t) 7"U-*iM8P©«3t<fc 

M-f5fc©T-£5. 
[000 2] 

[^*©sffi] *Mffl^"u-+SHt lt, mn&±n 
<D®nmL*m±tzt><Dt>\ i$n¥ 1 - 1 6 4 6 5 6 

3£« (£8*1) K*9»]&ftTV5. MjjsSttfcfitfi 
«, cnEJtfr-r««WB6 2-2 3 l 5 8 6*|E&5 

nuss, 7>m7 k^w*->xta (a 
*cti»isnB5L*i»±-&A,a"r*ru--*»«©» 

ST'£5o 

[0 0 0 3] XK 1 ©t©T?tt, iIg§©(«*4^#lStT 
«E©*S*aMf SCfcT, ±y«, TOS, ¥SK 
fct.tWS»a»*iB5L©l»il:*fTV\ JWR©K**»E 
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5 



6 



j&WHkmt-rt-ZMZttmA&tii* tits ± ^U-*^^KD»****liE*«v^a:iKELft<T 

«Q1itttf&«. ±K£ttllctt, C?V^fcjS£T*© HW«1II«K:«fc*ru-*W»'>^7 i A*^fflLJ:dfc 

[0 0 0 5] *»iPi«, ±3£©to<<0*»iPi#ej:*4t [0 0 0 8] 

am, itBH«i5j*#«>50K«u*t-**>i5^e mmm.^mcfS;i:rzm^(oru~^mm^y^^ 

[0006] sfc, fie*©^u-*w»5/xf-AkLT u-*®m*ft?, ctz®mt-rzmm<D7u-*M 

a*\ *tt©afg%«iA4Tcs*^KKMi8» mm 'sxThit, mteS<r>mwiM.m*tom*sz®t, =t<o 

-*tov^Tt,, t^-^yv-^mh.tm^tm [00 09] s/t* *aw©*P5©ru-*»j»^r 

sns 0 *-r-^yy«E*©B«i*JHiju MfE7*^a 

[0007] LfrLT, «tta«tf*w«*fi*LT^ x-zzmmvxt^-j^svyp&tizftmtzfflw 

mica. %m<D7\s-*y?x-*>. *oi34t* gBt£ai*3, ctz&wittz>t><Dx&Zo 

*/l/©tt3«F*l,TV.6©K:, T0«/co/crci6fcff± ^7^60mWH«K«feoT««0«ffc**ttlU WW 

tf> nzmmttzm^mwmmx-w&zfcix^zrc 50 », xysjyvmtibfrtfrzxibBnzmmtit, m 



kobLX^&o 
[0004] 



ofe -5 m&x*tD7 \s-*®m ic ti t> § t> a » -5 



(5) 

7 

£>©t*&£„ ttzs miEmmffimc&-Drm®<Dmtm 

*#»**£E43^t, «ra©2©<&«ST*©«B£{t: 
[oo i o] sfe, vhb, a y*m%m 

Et 5fll©tt©*©t>©i: ^ftT^e-ft-l. S^fitT** 
[0 0 1 1] tit. S}E7*^aI-*tt, BUfSOiiii 

t>5«fi!c-pfei., cfcfctttRfcf -5t>©T**So Sfc, 30 
U-+«IIW4*n*li^EH:aKtt07U-*««l* 

[oo 1 2] $fc, mmmMmmn-&<o%i\&*, v 

X h P - * ttffi¥l8K * 0 ff 9 *\ © V^-fti*»K «fc 0 fir 

0lc J: o T tOffilOJIMUMMftftrr ** tf y-f a 
[0 0 1 3] tMnEMBRHieM^Stt. *PIJS2 
¥BIT*S, Ct*%f®Lt?&$><DXlbZ>o Sfc, flufB 

Ut-Hr^yy^Stt, *WJSB©uB&tii$SfciR9 

MST SgBT*&3ft\ SfWIBICJififcBlfU 50 



W9-3 1 5 2 7 5 
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* ©fi«fc ct o TJtlft fc « SB T'£ 5 

t ©sstsrii^-f « s *\ ©v^-r n*»-p* 5 , 
ct*if«i:rsfe©Ta6*. sfc, tteiraaintBN 

[ooi4]*ft, mimmmmmmt, m&vmmx 
[0015] ttz, m&mmmmmmt, fem&nm* 

LXft&s Zt%ftWLtt5t><DX$>%o ttz, fluiBftJ 
fcfit©-p*S. Sfc, BulBWffllgBti^ tu^©I^S 

[0016] ztc, mmmmmm^mt, mmzrcim 
mtizmt&goMmm&icftLX'i^ < t 5 j: 3 e lt 

45, Cfc**f«fc-r*t©T*S. Sfc, flulBJaHii 
iIK©SI8> *§IS©1«^T'$.§, ci:*«f 
^tt-§t©T*^5o Sfc, fluIB»gB«, 

[0 0 17] S/c, fluIB^HS*1«^i> jIS8©«P4T' 

#t 0 ©«^Ktt mmtmrnt^-ji-y v y?&t)*w 

E^^Sl5«©$iJ®)iCi£lc«LT{g<-r5J:9> 7U- 
[00 18] 

tt, jfcfff ©WPI©3H*«*B«U ^©MlH^tc 



(6) 

9 

a0*3*«tffr9*e»*L.*M9T, CO^T% ftfi 10 
# 5° 

[0019] mmvit. H#«2K«©aK0» ^© 
U-^y^Efc^T, 94E«gj*ti, HH«il«l±Xai 20 

nri646L»*. 30 

[0020] »*L<a*fe, co»^, *%m~7i'- 

tlnli'XfAS, BIj»»4©J:5E, ja&otttt&ffl 

^5«lil^-r§7^fal-^, RtfilttMSWEaS^ 

[00 2 1 ] ioT, *7U-*M1I$'*^AI*» 40 

SCfcTfl&ftfclMRfcfcfcE, ±Effi*J»£«T0R 
HWffitSCfcT* SEE, iBlg0fg&EHffi«<, 7 

t, «*tfr»>«-e©ffihiM--M~ fmm^oM.m 50 



RHT9-3 1 5 2 7 5 
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[0 0 2 2] m.®<Dm%fflfeM*. »SU<«, *ffimj 

***x * -r s tu^*- # * ^ 9 -"W- c y- ->3>ii 
are*, na^Eocfca^rscfctfwe** 

0»J»H5~1 0) o CO«^C*V^T» «&£>i'J£E 

3R«B£fff ©3!B©««jlllS6*^ty-*>3 >S 
BfllTff V\ C ft £ ±tl<Dm^- & fi * 9 E «fc 5ffi$ 

[0 0 2 3] tfc, »SL<ii, HErEX***?*/!! 
V>3fg#4<£>iflJ/£E fe o Tfi, Wi*- # * p< -5 6 cDH 
«WiEJ:oT«W««ft**aJU «JJBttEWUT« 

-^■mm^T-ummx^. h«e±e©c 

■T2. CfcA^ PINT'S y> MESfc* *\&>5«£E, BHi 
HHRE «fc o T«W©»fc***»*«£E*^T, M# 

E1* ft££ U S*ftv\fc 5 Mff-T ?Ct Rlffi a 5o 
[0 0 2 4] fS»©ffl3tjft*¥»Ett#UTg<fc*-&* 
cfctSSEWP*!)* cOi:#fi*aEB8ff*<» 

So *fc, ft»^5*&©«»K0«]JBffl[EOV^Ta:» dft 
xys;yoffi^h;l/*^6#a&5»ft«IHft*i:> * 

%l£»f*c*:Efe#fflft«R«ot)©i:ft*. 

[0025] src «Hoj8jeE^ify-s/3 y»a* 

tf» Kttrtx^ib^^UUiEtfftLTV^-f ey-S/a 
ySB^fiJffl-TSC i:T% ->XfA©/\- F^x7E*» 
*»*WBjW*«ET# , 0, ME, AlAtfifiiKttJI, HEftl 

X7£LTt>mm£%0, fijXhTSSfOlTtffl 
T% ^SWT'^So tfc, *^5^E43^rt, £B 
EfSi;, ♦WO»*jjS**3MPEtt»bT»k«**» 
«T**SST't, ^-ey-S/3>SBE<fc5«!0r-^^ 
6©«HW«EfeV^T, 3iffffiH**aE<J:or*lf* 
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[0 0 2 6] g:fc> *J-)l'i'Vy?BLti<Dg®m<D& 
1, 1 2) o CcO^lCfc'V^Ts M^Oit^fi, ±0 

[002 7] Sfe, *-r->l/S"J >^oifi*« 

^a-rsct^-e** (WjJ&ki 3) o c©«^k*v> 
-mw^iSl. 30 

[0 0 2 8] gcfc, 7**aX-*fcOVvni\ 
#T*#S (M$ai 4. 15). COlf^fcfcl^T, 7 

[0029] ^yu-tw^xfAa, a 

Sic £ o 'ff 9 ft\ 7 U-*^* /U»a*ffi#Slc «k 0 ft 

f7d*\ v>^ttifr<Dimx'iii?mic$mr-%. mmcL 50 
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?±m<Dztzmmtz>zttfx>z& m&ni 6) . 
©•e&tufjEOSo 

[0030] $fc, mwmmwK&&tL?&s 
<«, cmc, is^i 7E*©»<> $Mo{aH^^ 

-^fiJW^XrAti^T't, |SUifCLT±tE©;:fc£ 
©S)30 Mlc«MK0§ig.*M8^©g4©11f 

[0031] sfc, ttsout-n*:'* 
pi jflne«ttft£M l * ©r»k * o r nma t ©sg8t 

*»©Sj&\ ilKffl^, **W4MKtt«H-r-*^6f4 

[0032] »$L<{is/c, nnwiiBM^a&b 
ic> WAtfafiaoawTST^-fe^^i/oo N/o 

[0 0 3 3] Sfc, *»wru-**J9PS'XTAfc*5V^ 

Ttt, jsaa«««a±E©tti< ©it»ott«*««)ii 
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ilifiiM&©«£B:T 9 STfiKak ±9tg?tt 

2) o 

[0 0 3 4] *^«aiS«aK^to-&/£J: 

»iapj»*ttfi«>ictiji3i*tis»a» tv-*"^*** 

»^T\ Jt6*»*«5l • fMJWMHfcftLff* £ fc t 20 

[0 0 3 5] $fc, jaH*«tt**j£fTR©tt*fcl* 
T, »*L<tt*fe, C©»£E:&V*T, iMS©fl*tf 30 

», ttM0!>nttA«fi<r«iBflu Rtf/xtiitssoia 

[0 0 3 6] £fc, «B«*fll«*»MI9*©l»*»* 

lira©!**** fctiftfT* t (ommtm^s. if, si>v 
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T, *58mU4ffBfci!fl&T»S, |BUiE±f2©C t£fUI 
t5dfc^t?t5 (si*S2 6, 2 7) o C©tt£tt* 

CO 0 3 7] JBIH^tt«*»K3:fctt»*«tl 

K±ffi©«:i:*liai-scfc*<-pts (lt*92 8. 2 
9) o c^B, UWit) 

tc<<*0, loWfA B SftW}*®&?%£ ttfi 

< c fc ^ < mm*-? & c t #T'# 

[0 0 3 8] src sa^i«is%)iss«tig, *asi£ 

©HMSfcLT, ffSL<{i*fcs C©«#, JtSStf^gf 

«k:±je©«: (flwtguo. 
31)0 cottt, b«cu, * 

^tfn-^U< <£9> ftoTfig • *tt&lcHft 
[0 0 3 9] Sfc, JBH3R«1«8*iIKO«Hi: U » 

«*K»LTffi< -ruffian*, •7u-*®m*fio*o 

J&IIS-rSCfcjb^fS (M*«3 2, 3 3) o *fc, 

coa^fcjsv^r, bk#sl<«\ jt^oaa^iijs 

[0 0 4 0] 

1L, 1 RimmcDttwM. 2L. 2RttfO£6fft 
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u fnfh, 7u-*f^^fk, 7u-*e mm 
[0041] 7u-*iiftgiu4, ru-**ft*K*si; 

-*^50U3£, TX?-i"jyif (7V-*V7,£- 
•>'J>^ (M/C) ) 4fc**rTS. V^^-i/'J^ 

T, &fnl L, 1 R, 2L. 2RO*-f-;W>iJ^K 

[0 0 4 2] VX^-yjy^ fc*W-*J"J^ 
(W/C) ©IH|eESnfc7V-*7**-aX-*5 

*-f-/P5"jy*r (W/C) (c5B£-r«SA«MH 

X+7H (ABS) SB©7"y-*7^aX-#(4, 
TX*-J"JV ^164 LfcE*l£«E l/T*-f 
'J y^fc^ASHMiLjWtfcftV^ C CTfflV>*7* 
fal-*5tt, VX^— >'Jy^E^PmJ-X±KtMffi 

■r*«ifit>»-3fc (^oTiiME^^wrs) 7^ 

3i-?TJb!), h7i">3>W (TCS) 

afl&fc8o»E3© & 'J 7©#T*& < 7 d y h (c fe 
SiLftfeO, fcS^ttKBHffflM 6 5 3 8 1 5*H» 
WH¥6-2 7 0 7 8^fc±*t)<0 (Xitt2. *«3) 

ftjl^scfctf-pes (frfr3£SK(4, ^-fftt*^ 
[0 0 4 3] c<nc, 44lttM?ttfflX.tf±GNfM¥6 

-2 7 0 7 8 *t(C«}: 7l/-+7^faX- 

*5«, cn«, Me"r**-f-jV5"j>*BE*j (pw 

/ c ) ©iiMKi&JW, $ fctt A B S * ifffi©7U-^SiJ 

$/yy*ffiapmtf*-f-*5/y>*' (w/o (cefe 

5«, CCT'(4, ^OB^fflflOfflfcflW-S*-** 

[004 4] ±E«JSlCft^Tx >UV^4 
(4, (K^f/*-) KJ:sru-*^l/3 0B 

#w-^>yyif (W/C) 14, ^©%£Ktf 
K7*f-ax-^5*aLT J t<0**«»«n*i;*, 
KE*Pmlci6i;fc|||Wj**ti*n»l6*lllcfflE« 

[0 0 4 5] *09<DyXTAT*(4, ru-*«MIP7j'f- 
ax-Jilt, ±g2©J:?S*'f-;l>-yyy* , E*>£ 

tt ItlC »E t XE t T # 5 7 * ^ a X- £ 5 £H A 6 t 

x*-y i> y£E*» Pmic»LT*-r-;vy y y*"E7j 
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ny hn— 7 l o, mftt-fi]*? l 5, Rtf^oflS 

*7^aX-2 5(4, 7*-*ffla8H&tf3yhn- 
5 1 0 (ny hP-;Ua- y h) fcj;9*J1»iU cnic 
(4, iStx^A^l 5fr£©1i3!, Rtf*©f6©* 

««WjWj*y^ 2 o^e,©«^%^n j f4aA*-r 

[0 0 4 6] CCtC, fijT^X***-? 1 5(4, #U(4 

7^yK7©t±^*t\ a*g*©«i?*i*tfft^-c* 

14, 0J;L(4, 02©J;'5* i £>©t*So 15)0(4, afe# 

71 5^60H«t»»4, CCT'li, ^7fp©3ISS©ffl 
20 p-7 1 0(i, ffi9i&A,£H«»?B*«aSU TV-* 

[0047] mmm^^km^nmn^wm 

■feyy-2'ott, Wit (47 9-ki\>m& (xny h/l/ggfiT 

h) £&ttj-f s-tyy, xy^ynHERNe^tta-r* 

xysJyae-feytf-, *iiv sfc&ffi-f 5»Sf-try9\ 

30 #«. CCT'tt, &SE&3, 4(c^9 7D^A7a- 
f-+-hK,k$iW»*8fliT5*£K:fc^T^fc7* 

-t^rafi, *iivs, vx^-yy y^"E?jPm©^n 

J fn©^m©fc46©§-feyit2 1. 2 2. 2 3%^€Tt> 
©fcfS. tfc, rjyha-5©A7J^m^(c^A5lf 

UHBfefflv^n*. cn(c(4, e>j^(47u-^^i/3 

(0^t'ftl)t57U-^7^t>©0N/0F F 
[0 0 4 8] 3yha-5fr6©MWtMjfc«k*7>- 

40 *7j'f-ax-^5twr*ww«» iJ^LTtie»n5 

fflmf&fcfoK&j -}\,*/ \) y?\£h Pw/c ^rtiigEE 
-+^1/ 3 ©B^?3 * Lfeft6Ri;J:5 ftlWEII 

r*'«<> 3i8Sffi^(c»c5t^-^yy y^*E7jpw 
/c©@^<i*smu K7"i/-+7^fji-^5% 
ran Lrt^-)W>v >?&t) p w/ c *»jtp-r * c t 

[0 0 4 9] C©«^(C*3V^T, jf?SL<(4, r-^S!! 
50 SSHRCfnyhP-v l 0(4, iISg©«$©!fl'J£(;:& 



(10) 



9-315275 
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tttfc, *-f-;I/^U >2"1£7J Pw/c ©BflHilfci** 
[00 50] 03, 4 (4, ^fellfcWi'^A'ffOlMlFO 

sf^nSo H3fc*V"»Tx Xf'^l 0 1 
7 * -t ;W**7l/*« frgfr fcfflKf 3 . * ©IS 

7l 5 1-1 5 7) T*fH¥LTf#e>tt3«$\ 7**^ 

[oo5i] ^*>*ttMt#tt«> mn(ommm^ *-y 

5gS^P>*i65t><OT% £1\ XT-yfl 5 liefer 30 

m-izTtr-tfrfflmkm&v s 

^l 5 2fcfcVT, *©W#*' l ?>gj^8 (gfS£iI&) 
O^TffiHfcxy^ySlSRNeStH-r. SC. *f")> 
7l 5 3T\ Jt©7**/HMtfcxy^yHft*»6i5/ 

[0 0 5 2] 7sTV?\ 5 5T*a> tOlalOWiSfil 

Vs (hSEUE) ttD^ttlA V sA>e>*SAP)Sfi ( (d 40 
/dt) V s) fE<Xx-y7l 5 6T% WiiM 

1 5 4ToRfe/cfW)DSgWft£Xx-7 7 P l 5 6T**i6/i^ 

Scot*, COiFs5:fflv\ ^©X-f-y 7 1 57tctjV'' 

[ill S=tan9 • • • 1 
[&2] 6 = sin" (F s/ (M • g) } • ' ' 2 
ICS-3*U aHS©«»S CCK, 8lifR&ft 50 



afi;>j;tajIST'&£ 0 

[00 5 3] C C S ffltf* MET»nfc«l 

©g{fc^Ipffi©^Tfiffi*Sftfiffia&iaU 

£tt?Z> Uf771 11). 
[0 0 5 4] 7,-f >y7l 0 1 icMOs iXr77l 0 1 

Xf-yT'l 0 2AlTXf7^1 0 3^51^ C 
OtfXf771 0 2T?ttfifl@»ffiLfcf»»*^lH]«>8J 
WffifcH^t*. ^ttc. Xf'yT'l 0 2 (Sfcttl 5 
7) fr£ 7.7^71 0 3WTK»«ri:, *7n^7i>«l 

Xf77l 0 3T\ iu/j^-**^ 1 5 .fcDBflkfllffi 

coasts (*xfy7tw) <DmmiJj<D&itm»t 

&£><> 

[0 0 5 5] KXT771 0 4EfeWC, C?LT® 

*.tf»W©sau ty^-^x «is©**H*iam 
tfBiH©a«i:L» 02 4>T-a, cn£2#*r?*Ei> 

T£3o XT7/1 0 5T\ C<Dft«*^0«i9 

B«»«i: LT»iKa«*toc4^^ % Earns 

mt^S d£fi!0£i2£-f3 Uf77l 3 1) . 
[0 0 5 6] -73, Xf-y 71 0 6^51^/26, COfl 

*6ic*{& 4 A^ma^ST'S) o > £<^a if^a^is < * ^ 

tOT'fe^AV ffi77. MWEStS^^A^tfiST* 

LT, (X i , Y i ) T'g-TCttC-rS ( 1 tt»Htf*» 

[00 57] L^LT, ^<DXT-y7l 0 7T-a, CO 
jlS©Ji««»*^ilB80ia«* 3 ^B8»TWTO» < ifi 

[»3] 
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Y = a 3 • X 3 +ai • X 2 +a. • X+ao 
T'ffiZtl&mmT'&t). CZK, ififfilfcfiilOGMSao * [0058] 
~a, fcl?**,, cnti, TKOfrJWWfc [&4] 
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a a 




ZXi 6 


EX i s 


EX i 4 


EX i 8 


a z 




EX i 5 


EX i ' 


EX i 3 


EX i * 


a i 




IX i 4 


EX i ' 


EX i * 


EX i 


a o 




IX i s 


EX i ! 


EX i 


m 



_ -1 



EY . X i ' 

E Y • X i 1 

EY • X i 
EY 



[0 0 5 9] IX i ttXi +Xi +- • • +Xm 

[0 0 6 0] #lc, 0 8T*«, ±I2(Cj;oT 

#«>&nfc«fta. ~a 3 BftOgflft-*!*** 

£L (m) 5tT?H (m) ±#"T5 fcV^flBH*ffit ffl 
to CCfr^ H/L*tt*T5i:fcT«#Sd##» 
P.tl-5.0 C<Dffla»p()!)|Rlt*W-^t^o7£«^i:S: 20 
SOT?, *©RIB'P0iBB«B©S , .ft*fcft*. 

[S5]L = Vs-Ts • • • 5 
(T s : #©ffl««9i£**-rs*T?©B#IBI : «J0JS 
SB) kK£f5i:J:K COctT% 

So 

[006 1]S<Xf77l09 (04) T'ti, ±fBX 30 
S^HuEXx-y^l 3 1 T-;fci66*lfcf££4<9 

7/10 1 WYe sOtt) tC^46rc«MS> $ 

[&6] S n = S + Sd • • • 6 
fcft*. fcfcSjfc, 09*. tf, T0*/7X 

r+j , ±o^^-y^-x r-j tLTtts-rScfcatcis 

[0 0 6 2] SftftCOlSntt, ^KBB»%«{ 40 

ffl0lCAiV£ttft&. d©B#P^£DJt (Tc/T 
s) KJSCT, aft*ftSdft»l©LT3l*i>Tt>J:v\ 

[&7] S n' =S + S d • Tc/T s • • • 7 

[00 6 3] £tUtm&GLmfrC>L = V s • T s (m) 



Rjfi&fc&S, M^#*^7l 5^?><D®#1flStCcfc 
[0 0 6 4] *K LT\ ffi^S n(Sn') %#J6fc: 

-+^^;i/3*^snTv^^s^%w»Tt ; So "torn 

71 1 1 WT£X*-y7U fOSS*?oy 7 At» 
[0 0 6 5] ri/-*^^I/3*BA/TV*«^ 

BfT©^-/!^ 'J > ^ffi^J Pw/c ©frJffll<Dfc&<D$!! 

[0 0 6 6] EP^> afi#*^U-*'<^;l/3*BA,-p 
*ra^A0jTtt» Xx-y^l 1 1 
K^TMIBIUMSMiSn (fftfilSn' ) ©S&ttffi 
tf, a" *iffl*T^5*«fr%«K-r*. 

?Wmt. il^ffi^S nOft^l I S n I t>\ fla£ 
ffl*.TV*fro;fc& % SWUttfTto-f, Xfy71 1 2~ 
1 1 6©ffla (TX?-: >"Jy^"ff ^PmffllRO^, 

-*ettfi9ffi2fl £X*-y7U <%0/l/-/«^7i: 
[006 7]-*, Sn^IAWa^xT^ 
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*E*-fc 2 3 * vx * -s> y >2*E7j 

Pm^Bt^iityo Xf'^l 1 3Kfcl/>T\ # 

S, 

[ft 8] 

K= 1 + s i n (t a n"' S n) • A • • • 8 
[0 0 6 8] CJltC, AttSJ^ftT'feD, CO$lJ®CD 

[»9] 

A = M • g/ (2 • Ac • • Rd/R t) ---9 

M, gfifi*ftfil«T»»), Ac 14*110** 

(W/C)S2Bi, (itt^U-*/^K . 
©JtN£«ft, Rttt*>f*¥g, Rd ttr-rx *Wa&S 

r-fey, *ft, Ac, Rd, RtK^rn ^ft^ft 

[00 6 9] M(c, xry^l l 4Ktev>T, tuIH^8 

-cum t-nt fcswwy* y Kfit mmr°ffifr&h,T*mrc 20 
Str/u-*y^£<Dvx*— >y y^lPm^ 
frtfsu *-f-;Ui/y^ffi;frc>i$ffiPw£, #s 

[ftl 0] Pw=K • Pm • • • 10 

fct> ^-yi^yy^E^Pw/cte, 

§ v X # - -> 'J > ?EE -h P m tc W b T *8f4 K <fc o T ?g£ 
^5fi*«-*iT-6ifi-r«J:3K:ltE, £fc«ME2ftTS 

[0 0 7 0] Xf'^l 1 5T?(i, CCSiEP 

CCT'{KdlLT^37??-aX-£5<Di§£(i, 

mtij-y h#cDMI^£77^aX-*5'\fti7jU 

t^-hf y y^ETjtfssoffi pweiMsns. 

[007 1] W±T- 1 -9-1' *;V©ffl»jWK7-rs. *•/ 
ccDSiJt»T*«, ±y«-Ty«kt>¥S&k|H|Df|fiJ»)iE 40 

«Tttft<filS nf-OfeOfc-rtHfJ:^. ^tack 
^ J: 9 fc ft 5 . ?*E f) <D @ SfB P w « , 

eft*, «j£«tife«fsjftStJt«LTv^*-5/yy 

*"E *j P m *P P> i|E ? ft T & ft £ ft 5 t> 0 fc 4 3 «fc 
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[0072] ±&(D£oicLT, t-fu^f^mmt, 
wwcw-*^ y y ^e *o«»*««k*?t* 

ft, JMtttfctt* J; Jil"F0J:$4ft 
ftk&£> 0 *t\ «S{i7U-*^^l'3*K/i.-p#ih 

cukttc, m<D*TV/\ 5 lWT-PW»fflS«B£*< 
frfcft*©^ «WMtt&-fR3£**l5 (Xf771 0 
1-»1 5 1-1 57) o 

[0 0 7 3] LfrLT, C3Lfc«Jtft» £?\ 0!Atf 

u-ck-r* (7^-b;i/^^;HRj» . tsk, mmt. 

Xx-y^l 0 2J-XTO;l/-^>fcAy, nyhD-Aa. 
-•v Mi, «wrt-**^7 1 5©ii#if$g*ttfcii 

Sg©ffi#4£tm-f SCklCftS (Xf77l 0 3-10 
9) o dCT\ F^-l'^-^xyv ? y7 > U-4 i T***T 
oTVSMtt* *g&<Dfm®#*75tf ttf771 1 0 
-»End (04) ) , ^OifST*, H5-f/*-KJ:»>:7 
U-*^2Vl/3#&3;ft-5k, ±f2Xx-y7l 1 2WT 

tctie 9 y >¥Km\wnmc * a r 

[0 0 7 4] TytS^«T\ iSntt, *7"d^ 
5ix«Jc*t^Ttt r+j {cti-S^ft, WyVyKlil 

iJ-X±<Dffli:*5 (Xf77i l 3) o U?T. t^f- 
fri/Vyf (W/C) <DS6IE73(iVX^-i/yy^4 

<OE*B«fflPwK*-r-;I/'>y y^E2jjWM»SftS 
Ctf Uf77l 12-116), 7l^-+y^*B#, 

* o 3Wffl*»j»K ck y ¥fiss k n u j: r> mmvmx'W 

6«ft5*|SjftO-R S*EJ:Si*a^**1r>-b;U 
U y ¥Si^ k PWOMIMBliAtfllT 5 C 
[0 0 7 5] #$iJ®HCfi£*{f> C 9 Lt, fflSBHcfc-aT 

■rsckjW&JBK^IB-p*, cofc*, iiSStc«^c}6j 
ft ^ ■ft (C ^«8S k R CSiJK^^r^O C k A^T* * 5 . 
SEoT, ^k^f>t5T*<D7U-*y^T't¥ai^k|Bli: 

± y * 5 k * 

mi&nmm&r-t,. «a©€,<DkUTtfe»fts) . 
[0076] mmfemmfcmft*-**!*? 1 

x^^j^^i 5lc<fc5t,<9kLfci:kT\ SE^'fT*© 
t»fc#» 5 c k tS^fc T-f , »J»«]f (cff 3 «J«POS 
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[0077] #ic, ffi©llSfifiaj GfS2^fi60!l) KO^T 

vv? (w/o K#*.4«ti*irr37V-*7**- 
* L T * -Y - ;V i"J v 73 £ frJ® 1 5 <D -m 

[0078] *nmmx*u., mzm \ xasmomttom 

y*2 0tbx, eft*, *jg-try-9-2 2 t^JI^Oh 20 

;^3yM-m'j7/$T/c s^tb-rsx'j-y 
zrm-ty^, %.rs^x5i-i'Vy#!£t> J tyv-2 

tst,<D\c%.^.?5ttMc, S5i203{c*5ttS«]»Hfi& 
^gp^O^x-yyi 5 1-15 7 338 

So 30 
[0 0 7 9] WT, *HSfiP©fi»*WWr«o 
Wfcfc^Ttt, 0 5(C7jrt<fc9E. Xf-y/lOlA^ 
Xf77"l 6 I mot. *1\ l£Xx-y7l 6 1 T-±IB 

7>v<y7m*yvtmm-tyV2 2<Dmmc&-3%hn> 

5uy/<-$<DZV-y-7mT/C s fc^JSV s^KOJA 
tSo Xf77*l 6 2T*3ljlV s tXTitfrZ hfr 

7$T/C sfch/^a^/^-^Ofttt^v^KaTtt 
#S 0 h/l/^ay^-^T'OfijtWl^tf** 
e>ftS<DT\ £ coffin DX-r-y 7 1 6 3 T'^'xOEnAP 40 
WV*£;Rii>S<:i:tfT'tS. 
[0 0 8 0] Ji(TO*-r-y:/l 6 4~1 6 6li, hubE0 

3<DX-r-y7l 5 5*^Xf77l 5 7 i:lR)^i£>k<DT• 
&?^ **«T'«;: o Lxm&&&<Dmmm*x*!> 

So ftte, fflWJttfo mmc-D^Xit. I9EH1-4 

x-&'<rc%\nmm<D%&t®Kx-&zrc»b, mt 

So 

[008 1] *!SMHWK*oTt>, ±EO»<KB5© 
Xf7 7*i 6 l~i 6 6T»«J«HiSB8£*ff5«:i:*«-p 

« i mmmx^tc kmkwtiWMwtv* *» so 
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P>ftSi:£fc^ b;l/3>^-*CJ:oT<W©e»h 

jitmfetzriibs mimtmtommmmttut 

LTV^tf, xyy*y#ttfr£©JISfc*t^T, <fcD« 

fcifzct&aimx&Zo mmmmt&fr'£>t> 
*ffijflu %tiicmx*!mma<Dmwt*.&mzt 

[0 0 8 2] SKlfltiOgJfcffl (^3H«6W tCO 

So *5US0!l©»£tt, iw!2Sf! l SaSMolHOi'Xf 

[0 0 8 3] Sfc, 7U-*7^aX-*5ti:O^T 

-;l/-y^?* (W/C) fcWrSBulBtMMff^Jffll, Sfc 
ttA B S%Ei$i(D7-U-*$m*fi-oX^Z, tZ&ZV) 
(*ffl»CJ:«iaifflPw, ABSMWTOf- 

(Dflttpsaitt) t< **iwwa:^#-s/y>yBE*p 

TUfTfSMfpya^vAfi, 06, 7tC^TMffll7P 

[0 0 8 4] S*W**j«»cov''Ttt» S l SWJfclB] 
^T'^srcfc. 3^JSff9©BaJ*KlB"r4. 06 
Kfcl^T, *7d^7A0IJT'«, Sf, Xr-y72 0 1 

So Jf-OISJR, t>Ux W0iii6*V^«^tt, 7.r>y72 
0 6fCfcV^T)IK«i^S n^BUlslWffl^cDSSJCK^ 
*r'y72 0 7 J-XT (07) ^MS^jS^So - 
Xf -y 72 0 1 OWWOIS*, !R9i&*Rrii6"PfflB 
If^KOiAfe/c^i, Xf7^2 0 2«lS;L 
T, ISXr-y7WTT-tey->'H>'©«60t^-&L> 

•y72 0 2~2 0 4) . ^UT, Xfy^Z0 7ttT^ 

saa*ji*So 

[0 0 8 5] cctc, ncDji^±coifiHti, aSittrL 
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s» a»«fe*«sitf*t<8fbt*«^Tt,jE«aiSij» 

[0 0 8 6] Xf7y20 7 (07) ^ittyi:, 10 
ccm t»CH4 0^a^5Z»«!fcra«» 7b-*^ 

+»• 2 3^e>©fi^tS^t ; ?-«^T'C0V7.^-v'U y 
#KjPm%JRD&tr 0 

[00 8 7] bfrbT, ^n^-MHOf^, 7b- 

S LOO, AO, SOXf -y 7 2 0 9 T*iufE0 4«Xf 20 

(0H*.{f I S n I *qFjB»o%a*Tl/^JW5^) * 

2 1 Otfe^T, WfiH407f-i'/l 1 3 fc latfts m 
E£8fcft^M»y-rvK*tt*U Xf7 72 1 2^\ 

[0 0 8 8] MWbfcV^ 0 9<D 

•y72 1 1 fcfeVTfl?J»y^yK*fl[l fc«£LT, X 30 
f7^2 1 2'\jttr 0 X7-y72 1 2&P$<DS!l2Irtg 

mcH4oxT-y^ , i i4~ii 6tmmr>h>). 

iot, 7b-*7^:iX-*5#SgKn*n, 

1 2-2 1 4) o cof^tfe^T, 
f S i: HtfflZB 1 H«09GltlL ilSSfS^ S n Kit bT 

JiKEWW*fTt>-f fcW»y-f >K= l £f85££ft£fc 
£ {T.f-y-72 11), mtcK= 1 A^jgffl^n^ISS, 
v**-^iJ:/^ff;fcPmEiliS£-f5«fc9, fc-T-H/S' 40 
'J^E/jPw/cS. Pw/c = Pmt*4<}:7|iJi 

[oo8 9] **flswic«fenar, »abfc«a©fffflj» 

XtA©a- K?x7Efrfr5Hffltf*^tTtf 9, E 
»C 3fi<HH-g • £ff£&&?0«SE&tHI*&S £ b 

<DT'&5 0 50 
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[0 0 9 0] £fc, 7l/-+7*faI-*5*HWJI 
■WfcBW«W*fc0i:*D, M»*BM&bfc«IB©:7> 

[0 09 1] #C#J£t>oT^-f 08©7b- 

WifcBKu :7~u-*w»y-f > (k) **©hh« 
«tjsi;fejRa*«ofe©c«SbT, »Ki*j£Sfts 

ill L~2ROiW»*OBai«[*i*^ lg£bT*ft£ 

*nf r h»jwwft«HK±fis-&, tot, 

jWBHJII«*a*S < ISSE b^ntc fS bT 7b-*-^ 
HiBHIlcjS UTft*6n* WHiy-Y >ic «fc T*E§ 

Btticn b «t 5 &7b-*-wi/ 3 oa#»*"rntfa 
[0092] H8a> KJEB itfia-ra^i«i«!i (S 

7sr ktoMlW— «C7D-f+- hSr^ti^ft^ 
fa *£gftffllU. flfflSl/fc&ttM, &(c!f!3llJ5SM©3fc 

[0 0 9 3] WT, ^«tf!l©W»*Kll!-r3. 08 K 
T*VX*-^y>*4fcE*jPm*»£?tf$o 5££b 

■V) «MHr«. §$Hl L, 1 R, 2L, 2Rtt, m 

a«£#fcJ:57b- 
3©M3M&#ffl t> (CISE^ P m(Cf5bfc$iJK^ 

fl»j£iBiire;&£. 

[0 0 9 4] 7b-+7^^aX-^ 5' *-f-^/ 

-5) i o' fr&osHEfticiMrrs. *0ijt* 
a, TX#-s/yyy4©E**ttffl-r*vx#-5'U 
2 3 <Dffi^7U- h u-5 
1 0' tA^J^nSo fcte, COfiftt, E*JM^t 

»lcS«mStbT. V7^-y'J^E*t^2 
3(CfUL Jlffl-rS^XxAfClSi:, 7b-+ 
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*?A>W3'tyv j i>s ■ris—f-nrfrxha— insist- 

[0 0 9 5] B*#SH1W3O*#LTgVffc<0tt, * 

h 3 o k brti. memtreMtifc. w#saasB> 

^•gy-$/ a y^B&k£ffl^£>Ck#T*£i>©te#J 

Etta* § y *- h * visyttfk*o>wB%MkWRi 

TfS. CCE. $fiAB©H4itiR*R&8l9& 

jMna-rsaBti, ut-h-ty^y^akLTta 

[0 0 9 6] 3fcK*-r* 1 (±> BHSWI©SWlffl©«'3" 

5 vwoHM 3 o <om tmmxzzm H«»<Drts* 
t&jjjvrst>©T*&So 

[00 9 7] 

1] 



28 









mmmm 




WtW&'5fc*T* 




OB • Wtt) 







20 



30 



* [0098] cce, mmr^^mmwt, mm&m 

E*foSLT\ S£H©=fc •?&(*!£©&© k^tSo W* 
A*. 5IS§£)Ba GtlSMM) fc£*HH««11HHkLT 

[0 0 9 9] CCT'ti, WkLT, *S©ttB*ttm 
U WBIcJ:?r««!}ttBOMB9IN«4MnU ^©W 

^w^-ets^-ey-i/a^gB gwibmsb3 
o) */Bi^st»©ku sfe, totey-i/ayai 

3 0 E * OmtEffil 4>©3ISS©«Si (rjJ^td!3ISS • »tt 
illS*lljfiB*CafiinS09J4:2!) Eov»T©1M8*a 

[0 10 0] 7U-*»4B3>ba-7l0' E 

SBfrsaastisausottSEH'*"*?*-*^ *ra 

ttMt S*§£E8fE#tf 7U-*^£VU 3 *»A/TS8 

4 $ ■& S ±EV 7. 2 - y > ^ 4 ©E2j P mffi k \t> 

x-* 5 ' ic £ 9HBSOMnra£S^*Mftfttf5 
x.£n£>kC3, TV-^Sfflnyha-? 1 0' 

xanMKfci;. jkbwdmrej:^ 

ffifctttLT*^-^* y ^ 2"E*j£k© J: 3 EJ8££ 

Pm^e. X^-fri/ y > ^Eft Pw/cO@llPw^ 

[0 10 1] CCC, II*^-;l/J"Jy^EAiPw 
©ifctte> WESi 0 k EMU 



E«kt)ff9t)©k-r*Ck3!j , T#*. 40 
[0 10 2] C-pLT* CCT'«^H«^1«SktT© 
XROflMldSUT, WEB©**** £*•©«»* 

koHftsnaj-rsck^-c**^ jf^utj, c© 

ssj , rs^ssj , Rtf rujgsgj j£ff©4fflgi©i£ 
u *i/c, 3yhD-7io' a. en 
eEW^LTSwy-YvK^as-r*. 

[0 10 3] *-f-/l/fy y^E^©@S<!Pw*^«> 
§©Efflt/^±IHyWK©filEOV^T^ #&5&fiflT? 



PmXfflWf^yK • • • 1 1 
0, CCVlt. TE©*5ELT**. 
[0 10 4] 

csi2]© rjq^iiss j • • • mm? j y k =m \ 
y v^e^j Pm^ ^©s $ *>f-yw-> y 

>^Pw/c = Pmtt5) 

® rxaaiKj • • -sijjay-ryi^ffi^sffi 
© rajSii^j •••ao ttBwy-f > i *?s©ii. 

k* tt«ny>f y i *is©ffl> sKBAJSktrttSJwy 
i w±©ffl 
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[0 10 5] Z.<D£o\zt%t, -f \L*f-\ ^aySS3 

mmimmMtf'bu^tz (7b-*^/u*@<si§ 
h,m) %<b®mm&omr\ *$^<tt (7^-* 

tt^nftJlSiSnsctt&SJ:^ xiyhn-^io' 

*^-;l/^l);/2E7jfcn:/hP-7 1 0' A^cogS 

[0 10 6] CiUC, 7^f-aX-^OE^fiJW« 
tt, gl£2^fcJ:5K, mtfMffl£S*2 (#H#tfSg 20 
4 6 5 3 8 1 5^) K^tlZ>W.Wl£.(DT5=?-3.^-$ 
£4fS#KBLfcfccD^ h7^-> 3 yWii^O 
!*JIj£% 'J 7<DKT'ft < 7 d y h (c t BS« Lfc &<D& t* 

[0 10 7] C<D7^iX-££Sgg|-f £/c46<D|gl!j 
@S8fc7U— *7??-aX-* 5' Kfljl^ttSo 3: 
It. ^JlCfcVT, COT'U-^T^^aX-^ 5' t 

issjiHissti, ab svm(omm$>m?LX$>K>. ^.sn 

fcBSET: P wtC^-zl/^U y^ET} P w/c 
$tfftimc#^WP-y*L^9{C&o/ci§3-{i, £f 30 

(c7b-+7^^nx-^5' tea, ustii (tmn 
^n^miiiiw *wp-®si©J:?tc7^-FA-y* 

£ftTV£o &fc> dDABSMItcML-ni, SiJ7f 
f aX-^ ^C©7l/-+7^ f aX-? 5' 

[0 10 8] *HSS0iJ(Cfc^Tt, $iJ8P7P7*5.M;t, 

09, io, i uc^-r$ijffii7P-^+-hojai<, lu 40 

ESS 3 JlSB0IJ<Dlg&<DiIiiJSJ£2g Dfc«/3WD *><Dtt 

3oi!i£oj!aa7p^AT*fe»), iinti. 0^<Dj:-y 

fc, GPSfi^KOiA^ (XT773 0 1) , S&ttB 

L (XT773 0 3) , %.ZfM&mmtht) UT773 
0 4) OS«!ig^P.^5 0 
[0 1 0 9] -7?s 01 0. 1 Hi, 
Fd-7 1 0' HiT'OiagT'fei.o CCT*«\ 0^<D<fc 
3»C % Huie07O7.T-y72 0 8 t^covx^— >y 50 
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y^ET^ii* (Xf-y74 0 1) , i-\£Y~i/ a > 

&S3ofr<b<Dms&mm&nkt) UT77402) , 

SfrOWJSU (Xf774 0 4) S0OjS31KO«^T*(D 
BO^S^OWSU (XT774 0 8) . TtimW&t&trfS 

tiHDWl (Xx-y74 0 5) » ^ti^nmrnmrn^ 
<SiJ'^V>Kffl©lg^ (Xf7 74 0 6~4 11), 
(tufS0 7 <DX-f-y 7 2 12 (114) \mt$m<DWBk 
y^ETjPwSEffl (Xf774 2 0) , * 
f-;l/v"jy^EA7> (Xf774 2 1), 7U-*7 
»*-aX-*»fr«tffl[ (XT774 2 2) , RtfTV 
-*7**aX-*»frtttm (XT774 2 3) <D& 

[0 110] J-XT, 01 2*fc#JSLT, ittB^-TStC. 
3\ *7U-+MPyXxA^jS«Lfc$S*\ Sift, 

B£fC&5 (XT77"3 0 1-3 0 4) „ iSoT, Sft© 

sb (tey-j/a>8i3o) *>6©*<oii!«*aiB 

aS1i$S£X7 L -y74 0 3?®9j£trxiy hD-^ l 

o' a«T©cJ:9=5:«aa%-r-5 0 

[0 111] l©So> 010, 1 1cd7p?^ 
AiJT'ti, fJgiJXr -y 74 0 3, 4 0 4 <Dgtf N o T\ 
WJ7sX-y74 0 5©«F#Y e s"P*5^6, Mix 
T774 0 3^4 0 4^4 0 5->4 1 1 <D;l/-7T'H?T 
?t\5o CCK, Xr-y74 1 1 T'tirfJ^Jiii^ffO 

»y-r>Kffl<Dj*^lC|^L, 012 (a) <Dt\* 

D-7 10' a, HyjjE«a'3g<^A>/-ft#> 
X^-v/'Jy^ET) (Xr-y74 0 ^ 
^§rFg« (ffFSIGB) WTOW^tiflPJUiy^^ifitl 
WTtc, 3S<^A,/ci:t, o*0WStt (g^SSBH) * 

012 (a) 0<fc?&ftttT'fl]W^yK£#i6So 
[0 1 1 2] CCT, 7U-+^^;l/3^8ltft, *-< 

y^"E73(0g^ffip wfivx^— >y y^*4 <d 
E73{c/Si;T0l 2 (b) OJ;^tc*i65)nSo S£o 
T, 71/-+77faX-^5' JcJ;oT§$fil L~ 
2 RO*-f-^'J yf&ZoiEtUcftmZft (X-r<y 

74 2o~4 2 3) , mmimmrz cw»*ns) . 

©W»y-l , >K*oTjilEI|fl!)l|PJtt«**»iE-P*, m 
tcjSi;r7U-*^^U3©8S*73*ffiiE-r-5i:v>-3/c 

[oii3] sfc, c<^tt, m««ati8^fT»cfiv^ 
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T, ItE, 01 2©«ptttfi£3 4:*tt, 0J*Jf, 

ff*-ptttt<ftt>Tv^*fl!)-e (ni2), m*>fr%%M 

T*«, «» LT V>£ V^*&ttfRtf til LOBT*tt3^Ji 
GMB) Y©ttfttfftB&tt«tf, il©*§£©3i 
a©7U-*^^3©B*#KttLTttE#tfK<& 10 
5*3*IW»y'fVKi:ft-3TV^fe*{> (012), fi£ 
*©fc©*9«»BBtfffl<ft!>. COjflnffe, J:D9 

[0 l l 4] Sfcs Sililg&©if£f;i, 
J/yTffcSCfcB^BBBBTBafcjfcoT^itffca 
(CMBtfMBE LT < 5 , i: l^o £ <fc 5 & C i: & if fciS 

t. r » 7 4 0 7 T'ti, »flB»jtfr©*£©l»SM»y 20 
-<>K= 1 £Sgtfc LT (7.7^74 0 5, 4 0 6), 

«»a»jtff ©»£-c©iw»y'f v k %±iE«*<Dffi i 

J:9flS«>©» B*.tfK=l. 2KBttS,-,):oT, C 
46, »fl©B£EJt^TSiJl)EB«$I«>E&5 0 fto 

©ass© ££©*##»> PFfi) #*<ftt>» cn* 

T) g&T***. 30 

[0115] sft, w*tfajfi«so«^T#ii 

<OM3Wr*LT^5©£, Tt>«y£ofcfc»IC#Jl:BB 

*j£ff 50.S(iXf-'y-7*4 03-M04-M 

0 8->4 0 9 tfctt 4 1 0*«5;I/-^T^fTStl*o 

±DS) tt^f 7^4 0 9C*V^T»J»y-Y>K««l 
.fcDffifc®, B*.tfK = 0. 8Ei&rr-£, 0jSS§©T 
t)©«^ (TOttH : T9i5) (iXf-y74 1 0Efci,> 
Ttt»y-f > K £tt 1 tt±©W*tf K = 1 . 2 40 

[0 l l 6] «fcoT, e0©»^tt, 

©«£«, ffl»y-ryKtttti«fco»«)©fl[fc*-3r, 

*^-;Ui/U>^aei£E^Pw*-7X^—>"Jy^4© 
EPm*±H**i:U *©E*B«filC*^-;l/3/y 

^Efcjwwwsn*. fif^T, p?«e, \it&mzm so 
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yU^iJy^EafcBBE-r* 

T^Ji&Ef5t^fi< fcS^HSfcKF^C £tf-e*Sfci& % 
i!#E, *!>»WTtt»*ttBT? ($6LT) jtfft* 

[0 1 17] *HSSWc<fc-pTt, BBOBMIBftB 
Br*BBfr5©W»fc<J:*:/U-*ffl»S'*Ti>%* 

arc**. *if©BBBtt«BM-r«BttKNttB3o 

C©JIIHW»K:«i;fe«aS:ru-*IW»y-i'>K 
C©»Jlpy-<yKEJ:oTa*s«©IWWt** 
ffiELTfliffi (*-T-;W ©Bffl»J»a%8W>S:/l/- 
+»3yhD-7lO' i:, c©B«BIMj*»£T 

*m®i/*r-Lii, mmmm (cctu jissasi© 

3 < 8§A,fc>$ < »A,£fr©JM& if) 

icisi;fc^u-*»jipy-ryK«'i»«E*a66n*© 

tT7U-*''W0l>3©B*#*BiEU fcSWiBE 

5 0 Sfc, Bl£B*TOtteKBl^J&V\ nStiBBL 
Bfc^«HB«eo^Tfcg»«KBIEtffcSn$*l6 

£, fc **.*©* 5 afg^ttftcrauru 

[0 118] ^fc, CilT©BtttKWKB3 0tt^lfy 
•f, BAtf, H«BBE*oT«»^iBKBia©aff. 

*fcttifiB©«H**m-r**s, ssv>ttBG««m 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To realize effective brake 
control on an inclined road or the like by making it capable 
of the same braking distance if it is a treadling method of the 
same brake pedal, in case of braking on a sloping road or 
the like. 

SOLUTION: For example, this brake control system 
measures the gradient of a road on the basis of image 
information of a front monitor camera 15, while it is provided 
with an actuator 5 capable of both of intensifying and 
reducing the extent of pressure in a wheel cylinder(VWC) 
optionally, and its controller calculates a target value of the 
W/C pressure on the basis of a road gradient secured by the 
measurement of inclination of a road, driving the actuator 5, 
and the W/C pressure is controlled to M/C pressure. In 
addition, the W/C pressure is intensified or reduced according to the gradient, and if it is the 
same treadling method, a braking distance comes to the selfsame one irrespective of the road 
gradient, whereby any stop-like overrun and sudden access to a preceding car on a downward 
slope as well as emergency brake or the like of the succeeding car on an upward slope are all 
prevented. If the monitor camera is used, not only the gradient of a road traveling now, but that of 
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a position to be reached hereafter can be found out in advance, through which any possible delay 
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CLAIMS 
[Claim(s)] 

[Claim 1] The brake control system of the car characterized by what brake control is performed for so that it 
is the brake control system which brakes a car, recognize a perimeter environment with a means to 
recognize the perimeter environment of a car, and the predetermined brake control gain according to this 
perimeter environmental information is determined, this control gain may amend an operator's braking 
volition, the desired value of damping force may be decided at the time of braking and damping force may 
turn into the target damping force with a brake actuator. 

[Claim 2] The brake control system of the car characterized by what it has for the control device which has 
the function of adjusting the relation between said operator's braking volition, and the damping force of each 
of said wheel according to the perimeter environmental information outputted from a means detect an 
operator's braking volition, the actuator which gives damping force to each wheel of a car based on the 
braking volition, a perimeter environmental recognition means detect the perimeter environment of a car, 
and this perimeter environmental recognition means. 

[Claim 3] Said perimeter environmental recognition means is claim 1 characterized by what a means to 
measure the inclination of a road is included for, or the brake control system of a car according to claim 2. 
[Claim 4] The brake control system of the car which characterizes by what it has for the actuator which has 
the function which increase-decompresses to arbitration the brake-pressure force which generates in the 
pressure generation source which produces brake operating-physical-force ****** according to an 
inclination measurement means measure the inclination of a road, and an operator's brakes-operation force, 
and gives a wheel cylinder, and the control device which compute the desired value of the wheel-cylinder- 
pressure force based on the road inclination obtained from said inclination measurement means, drive said 
actuator, and control the wheel-cylinder-pressure force. 

[Claim 5] They are claim 3 characterized by what a car is equipped with the front monitor camera which 
carries out the monitor of the car front, said inclination measurement means takes out the rate of change of 
an inclination by the image information from this front monitor camera, and a means to ask for an 
inclination by finding the integral to initial value is included for, or the brake control system of a car 
according to claim 4. 

[Claim 6] The initial value of said inclination is the brake control system of the driving force called for from 
an engine output torque, and the car according to claim 5 characterized by the thing as it comes to ask from 
whenever [ acceleration-and-deceleration / of a car ]. 

[Claim 7] The initial value of said inclination is the brake control system of the driving force called for from 
the slip ratio of a TOKURU converter, and the car according to claim 5 characterized by the thing as it 
comes to ask from whenever [ acceleration-and-deceleration / of a car ]. 

[Claim 8] The brake control system of the car according to claim 5 to 7 characterized by the thing it makes 
expand and contract with the vehicle speed and comes to make the inclination change to which front 
location is computed when asking for the rate of change of an inclination by said image information for. 
[Claim 9] A car is claim 3 characterized by what is asked for an inclination by change of map data and/or a 
transit location, or the brake control system of a car according to claim 4 based on the information on the 
transit location have navigation equipment and according [ said inclination measurement means ] to this 
navigation equipment. 

[Claim 10] The brake control system of the car according to claim 9 characterized by the thing it makes 
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precede with the vehicle speed and comes to make a transit location for in the inclination measurement from 
the map data based on said navigation equipment. 

[Claim 1 1] The desired value of said wheel-cylinder-pressure force is proportional to the inclination 
measured, and is the brake control system of the car according to claim 4 to 10 characterized by what is 
been the desired value which is decompressed and is decided an increase from the pressure of said pressure 
generation source. 

[Claim 12] The desired value of said wheel-cylinder-pressure force is the brake control system of the car 
according to claim 4 to 10 characterized by what is been the desired value decided being used as the thing of 
only the value of the side which boosts from the pressure of said pressure generation source in proportion to 
the inclination measured. 

[Claim 13] The brake control system of the car according to claim 4 to 12 with which the proportionality 
constant applied to calculation of the desired value of said wheel-cylinder-pressure force is characterized by 
what is set up by the canonical product vehicle mass and the brake-system item of a car. 
[Claim 14] said actuator — the aforementioned increase and decrease of oppression — and — the case where 
other brake control is made — being concerned ~ others — the brake control system of the car according to 
claim 4 to 13 characterized by what is been the configuration that operate when performing brake control, 
and the pressure of said pressure generation source gets across to a wheel cylinder mechanically at the time 
of the un-operating. 

[Claim 1 5] said actuator — the aforementioned increase and decrease of oppression — or — the case where 
other brake control is made — being concerned — others, when performing brake control and not carrying 
out this control to the target preassure force of the control concerned The brake control system of the car 
according to claim 4 to 13 always characterized by what is been the configuration which can control the 
wheel-cylinder-pressure force based on the master cylinder pressure detected so that the pressure of said 
pressure generation source may be followed. 

[Claim 16] Claim 1 characterized by the thing as it comes to carry out depending on whether they are 
whether a master cylinder pressure detection means detects said operator's braking volition, or a brake ** 
dull treading strength detection means performs or a brake ** dull stroke detection means performs, and 
********, claim 2, claim 3, the brake control system of a car according to claim 4 to 15. 
[Claim 17] Said perimeter environmental recognition means is claim 1 characterized by what is been the 
navigation system which detects the location of a car and detects the perimeter environment of the location 
with a map, claim 2, or the brake control system of a car according to claim 16. 

[Claim 18] Said perimeter environmental recognition means is the brake control system of a car given in 
either claim 1 characterized by what is been a remote sensing means to detect the information on the object 
of the car circumference to non-contact, claim 2, claim 16 or claim 17. 

[Claim 19] Said remote-sensing means is the brake control system of the car according to claim 1 8 
characterized by what it is equipment which incorporates and processes the image information of the 
perimeter of a car, or is equipment which discharges light to the perimeter of a car, is equipment which 
measures distance with an object by the reflection, or discharges an electric wave to the perimeter of a car, 
and measures distance with an object by the reflection, or is been in ******** 

[Claim 20] Said perimeter environmental recognition means is claim 1 characterized by the thing which 
presumes a perimeter environment from actuation of said operator, and which it is equipment, claim 2, and 
the brake control system of a car according to claim 16 to 19. 

[Claim 21] Said perimeter environmental information is claim 1 characterized by what is been the class of 
road, claim 2, and the brake control system of a car according to claim 16 to 20. 

[Claim 22] Said control unit is based on the braking volition of an operator in case the class of road is a 
suburban road, and the relation of damping force. It lowers, when a road class is a highway and this braking 
volition is [ it is higher than criteria and ] small in the case of a city area road. It is the brake control system 
of the car according to claim 21 which raises more highly on a downward slope in the case of a mountains 
road, and is characterized [ on an uphill ] by the thing as it comes to control damping force at slight lowness 
when large. 

[Claim 23] Said perimeter environmental information is claim 1 characterized by what is been the curvature 
of a transit way, claim 2, and the brake control system of a car according to claim 16 to 22. 
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[Claim 24] Said control unit is the brake control system of the car according to claim 23 characterized by 
the thing as the damping force of a front wheel is heightened to an operator's braking volition, so that the 
curvature of a road is high, and it comes it low to do damping force of a rear wheel. 

[Claim 25] Said control unit is claim 23 characterized by the thing as it comes to raise the damping force of 
a revolution outer ring of spiral wound gasket to an operator's braking volition so that the curvature of a 
road is high, or the brake control system of a car according to claim 24. 

[Claim 26] Said perimeter environmental information is claim 1 characterized by what is been an 
obstruction ahead of a car, or the information on a precedence vehicle, claim 2, claim 16, and the brake 
control system of a car according to claim 1 8 to 25. 

[Claim 27] Said control unit is the brake control system of the car according to claim 26 characterized by 
the thing as it comes to raise damping force to an operator's braking volition, so that a closing rate with a 
forward cardiac failure theory object or a precedence vehicle is so high that a front obstruction or distance 
with a precedence vehicle is near. 

[Claim 28] Said perimeter environmental information is claim 1 characterized by what is been in a rainfall 
or a snowfall condition, claim 2, claim 16, and the brake control system of a car according to claim 18 to 27. 

[Claim 29] Said control unit is the brake control system of the car according to claim 28 characterized by 
the thing as it comes it small to do damping force to an operator's braking volition transitionally [ when 
there is much rainfall or snowfall ]. 

[Claim 30] Said perimeter environmental information is claim 1 characterized by what is been the 
information pavement of a road, and that it does not pave, claim 2, and the brake control system of a car 
according to claim 16 to 29. 

[Claim 31] Said control unit is the brake control system of the car according to claim 30 characterized by 
the thing as it comes it small to do damping force to an operator's braking volition transitionally [ when a 
road has not been paved ]. 

[Claim 32] Said perimeter environmental information is claim 1 characterized by what is been the 
inclination of a road, claim 2, and the brake control system of a car according to claim 16 to 31. 
[Claim 33] The brake control system of the car according to claim 1 to 32 characterized by what is become 
as brake control is performed so that damping force thru/or the wheel -cylinder-pressure force may be made 
low to an operator's braking volition, when the inclination of a road is going up when the inclination of a 
road is going down so that damping force thru/or the wheel-cylinder-pressure force may be made high to an 
operator's braking volition and/or. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the improved brake control system to which optimization 
of brake control is closed using the information from a means to recognize the perimeter environment of a 
car and if about the brake control system of a car. 
[0002] 

[Description of the Prior Art] As a brake gear for cars, what prevents the shake return at the time of a car 
halt is known by JP, 1-1 64656, A (reference 1). the indicated technique decompresses a little brake pressure 
force just before a car halt using the proposal equipment concerning Japanese Patent Application No. No. 
231586 [ 62 to ] preceded with this, i.e., an anti-skid braking system, (ABS) - shake return - it is going to 
prevent — it is amelioration of a brake gear. 

[0003] An uphill, a downward slope, and a flat way prevent effective shake return, and he is going to try not 
to cause faults, such as reduction in effectiveness, and an increment in the stopping distance by reduced 
pressure, by changing the approach of reduced pressure in consideration of the inclination of a road at the 
thing of reference 1 . 
[0004] 

[Problem(s) to be Solved by the Invention] A deer is carried out, and although involved in brake control by 
the road with an inclination, the brake stopping distance of the above extends or shrinks also with how to 
step on the same brake ** Dahl on a slope. Therefore, telescopic motion of this brake stopping distance can 
pose a problem primarily before shake return control of a car. Especially, on a downward slope, how itself 
the deceleration to feel steps on brake ** Dahl of a driver in order for gravitational acceleration to join the 
deceleration of a car may become weaker, and the sudden approach to the preceding car and stop line over 
are considered. Moreover, a consecutiveness vehicle may be made to step on a slam on the brake by rapid 
moderation also on an uphill. The consideration to such points is not touched on by the above-mentioned 
reference 1. 

[0005] If it is how for it to be [ in / on the basis of consideration according to this invention person like 
**** / braking in this viewpoint to a slope ] useful, and step on the same brake ** Dahl, consider as the 
same brake stopping distance and it is made to obtain, and this invention will have and will realize effective 
and suitable brake control. Moreover, other purposes are offering the improved brake control system which 
uses a front monitor camera and navigation equipment for asking for a road inclination, and realizes the 
above more effectively. 

[0006] Moreover, the assistant brake which boosts to a pressure which TCS which suppresses the slip of a 
wheel besides ABS which prevents the lock of the wheel which touched above as a conventional brake 
control system, for example is already developed and put in practical use, and detects a panic brake recently, 
and ABS commits, the automatic braking system which detects an obstruction and works are announced, 
and it is contributing to the improvement in safety of a car. By the way, it operates, only when it changes 
into the condition that a tire does not grip ABS, TCS, etc. with a road surface in the conventional thing, for 
example, and even if it is ABS, the ** brake in a desiccation way etc. does not operate in ordinary braking. 
Moreover, also about an assistant brake, when a panic brake is stepped on, it operates, but in an ordinary 
brake except a panic brake, it does not operate, and when how to step on also at the time of panic is late, it 
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cannot operate. Similarly, by braking of usually in the case of also stopping an automatic braking system by 
the front red signal etc., while not operating at all, we are anxious about the incorrect actuation by the 
detection precision of an obstruction. 

[0007] While a deer is carried out and we are usually operating the car, it may have anxious feeling (uneasy) 
in the following semantics also by ordinary braking. For example, it is the scene which is referred to as 
being as that stopping distance becomes long since it was a downward slope **** adopting how stepping on 
ordinary brake ** Dahl as the above-mentioned consideration also made reference, or since the high speed 
is run by the short distance between two cars, such as for example, a metropolitan high speed, (even if it is 
not the transit scene of the sloping road), it is a time of the preceding car carrying out sudden approach etc. 
again. To such very ordinary brakes operation that encounters frequently usually, the conventional system 
does not give a benefit at all, but it must operate a driver, sensing the above feelings usually attaching an 
expensive brake control system. In this case, according to a situation, the driver itself will amend or correct 
how to step on brake ** Dahl. A fewer burden is desirable and it is implementation of the brake control 
system which can operate more comfortably and can aim at improvement in safety, in view of such a point. 
Therefore, this invention will realize the brake control system by the perimeter environmental information 
of the improved car which can be better and can be operated comfortably, even if an operator does not 
amend or correct how to step on brake ** Dahl based on still such a point at the time of braking. 
[0008] 

[Means for Solving the Problem] The brake control system of the following car is offered by this invention. 
This invention is the brake control system of the car characterized by what brake control is performed for so 
that it is the brake control system which brakes a car, recognize a perimeter environment with a means 
recognize the perimeter environment of a car, and the predetermined brake control gain according to this 
perimeter environmental information is determined, this control gain may amend an operator's braking 
volition, the desired value of damping force may be decided at the time of braking and damping force may 
turn into the target damping force with a brake actuator. Moreover, the brake control system of the car of 
this invention is characterized by what it has for the control unit which has the function of adjusting the 
relation between said operators braking volition, and the damping force of each of said wheel according to 
the perimeter environmental information outputted from a means detect an operator's braking volition, the 
actuator which gives damping force to each wheel of a car based on the braking volition, a perimeter 
environmental recognition means detect the perimeter environment of a car, and this perimeter 
environmental recognition means. Moreover, in the above, said perimeter environmental recognition means 
is characterized by what a means to measure the inclination of a road is included for. 
[0009] Moreover, the brake control system of the car of this invention The actuator which has the function 
which increase-decompresses to arbitration the brake pressure force generated in the pressure generation 
source which produces brake operating-physical-force ****** according to an inclination measurement 
means to measure the inclination of a road, and an operator's brakes operation force, and is given to a wheel 
cylinder, Based on the road inclination obtained from said inclination measurement means, the desired value 
of the wheel-cylinder-pressure force is computed, and it is characterized by what it has for the control unit 
which drives said actuator and controls the wheel-cylinder-pressure force. Moreover, in the above, a car is 
equipped with the front monitor camera which carries out the monitor of the car front, and said inclination 
measurement means is characterized by what the rate of change of an inclination is taken out by the image 
information from this front monitor camera, and a means to ask for an inclination by finding the integral to 
initial value is included for. Moreover, initial value of said inclination is characterized by the thing as it 
comes to ask from whenever [ driving force / which is called for from an engine output torque /, and 
acceleration-and-deceleration / of a car ]. Moreover, initial value of said inclination is characterized by the 
thing as it comes to ask from whenever [ driving force / which is called for from the slip ratio of a 
TOKURU converter /, and acceleration-and-deceleration / of a car ]. Moreover, it is characterized by the 
thing it makes expand and contract with the vehicle speed and comes to make the inclination change to 
which front location is computed when asking for the rate of change of an inclination by said image 
information for. 

[0010] Moreover, a car is equipped with navigation equipment and said inclination measurement means is 
characterized by what is asked for an inclination by change of map data and/or a transit location based on 
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the information on the transit location by this navigation equipment. Moreover, in the inclination 
measurement from the map data based on said navigation equipment, it is characterized by the thing it 
makes precede with the vehicle speed and comes to make a transit location for. Moreover, desired value of 
said wheel-cylinder-pressure force is characterized by what is been the desired value which is decompressed 
and is decided an increase from the pressure of said pressure generation source in proportion to the 
inclination measured. Moreover, desired value of said wheel-cylinder-pressure force is characterized by 
what is been the desired value decided being used as the thing of only the value of the side which boosts 
from the pressure of said pressure generation source in proportion to the inclination measured. Moreover, 
the proportionality constant applied to calculation of the desired value of said wheel-cylinder-pressure force 
is characterized by what is set up by the canonical product vehicle mass and the brake-system item of a car. 
[001 1] moreover, said actuator — the aforementioned increase and decrease of oppression — and — the case 
where other brake control is made — being concerned - others — it operates, when performing brake 
control, and at the time of the un-operating, it is characterized by what is been the configuration that the 
pressure of said pressure generation source gets across to a wheel cylinder mechanically, moreover, said 
actuator — the aforementioned increase and decrease of oppression — or ~ the case where other brake 
control is made — being concerned — others — when performing brake control and not carrying out this 
control to the target preassure force of the control concerned, based on the master cylinder pressure 
detected, it is always characterized by what is been the configuration which can control the wheel-cylinder- 
pressure force so that the pressure of said pressure generation source may be followed. 
[0012] Moreover, it is characterized by the thing as it comes to carry out depending on whether they are 
whether a master cylinder pressure detection means detects said operator's braking volition, or a brake ** 
Dahl treading strength detection means performs or a brake ** dull stroke detection means performs, and 
******** Moreover, said perimeter environmental recognition means detects the location of a car, and is 
characterized by what is been the navigation system which detects the perimeter environment of the location 
with a map. 

[0013] Moreover, said perimeter environmental recognition means is characterized by what is been a remote 
sensing means to detect the information on the object of the car circumference to non-contact. Moreover, 
said remote sensing means is equipment which incorporates and processes the image information of the 
perimeter of a car, or discharges light to the perimeter of a car, is equipment which measures distance with 
an object by the reflection, or discharges an electric wave to the perimeter of a car, and is characterized by 
what it is equipment which measures distance with an object by the reflection, or is been in ******** 
Moreover, said perimeter environmental recognition means is characterized by the thing which presumes a 
perimeter environment from actuation of said operator and which it is equipment. 

[0014] Moreover, said perimeter environmental information is characterized by what is been the class of 
road. Moreover, said control unit is based on the braking volition of an operator in case the class of road is a 
suburban road, and the relation of damping force. It lowers, when a road class is a highway and this braking 
volition is [ it is higher than criteria and ] small in the case of a city area road, and when large, in the case of 
a mountains road, on a downward slope, it raises more highly and is characterized [ on an uphill ] by the 
thing as it comes to control damping force at slight lowness. 

[0015] Moreover, said perimeter environmental information is characterized by what is been the curvature 
of a transit way. Moreover, said control unit heightens the damping force of a front wheel to an operator's 
braking volition, so that the curvature of a road is high, and it is characterized by the thing as it comes it low 
to do damping force of a rear wheel. Moreover, said control unit is characterized by the thing as it comes to 
raise the damping force of a revolution outer ring of spiral wound gasket to an operator's braking volition, so 
that the curvature of a road is high. Moreover, said perimeter environmental information is characterized by 
what is been an obstruction ahead of a car, or the information on a precedence vehicle. Moreover, said 
control unit is characterized by the thing as it comes to raise damping force to an operator's braking volition, 
so that a closing rate with a forward cardiac failure theory object or a precedence vehicle is so high that a 
front obstruction or distance with a precedence vehicle is near. Brake control system. 

[0016] Moreover, said perimeter environmental information is characterized by what is been in a rainfall or 
a snowfall condition. Moreover, said control unit is characterized by the thing as it comes it small to do 
damping force to an operator's braking volition transitionally, when there is much rainfall or snowfall. 
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Moreover, said perimeter environmental information is characterized by what is been the information 
pavement of a road, and that it does not pave. Moreover, said control unit is characterized by the thing as it 
comes it small to do damping force to an operator's braking volition transitionally, when a road has not been 
paved. 

[0017] Moreover, said perimeter environmental information is characterized by what is been the inclination 
of a road. Moreover, when the inclination of a road is going up when the inclination of a road is going down 
so that damping force thru/or the wheel-cylinder-pressure force may be made high to an operator's braking 
volition and/or, it is characterized by what is become as brake control is performed so that damping force 
thru/or the wheel-cylinder-pressure force may be made low to an operator's braking volition. 
[0018] 

[Effect of the Invention] According to this invention, a brake control system can recognize the perimeter 
environment of the car under transit, can determine the optimal brake control gain according to the 
perimeter environment, and at the time of braking, it can perform brake control so that this control gain may 
amend an operator's braking volition, target damping force may be determined and this target damping force 
may be generated. Therefore, since the brake control gain according to a perimeter environment is decided 
automatically The actuation in which amendment, correction, etc. adopt how to step on brake ** Dahl by the 
operator itself recognizing a perimeter environment carefully according to it becomes unnecessary. 
Therefore, the above mind may make a loan mitigate, moreover, amendment should make it automatic also 
about the perimeter environment which an operator cannot recognize - a result — brake ** Dahl with the 
always same operator - stepping on - a way - carrying out - ****ing - at this point Operation (feeling 
easy) is possible in the better and comfortable condition with few burdens. 

[0019] In a suitable example, as a configuration equipped with the actuator and the perimeter environmental 
recognition means give damping force to each wheel based on the operator's braking volition detection 
means [ like ] according to claim 2, and braking volition, and the control device which has the function 
adjust the relation between an operator's braking volition and the damping force of each wheel according to 
perimeter environmental information, this invention brake control system can be carried out and can realize 
the above-mentioned thing similarly. In braking, actuation in which amendment etc. adopts how for the 
operator itself to recognize a perimeter environment carefully and step on brake ** Dahl according to it is 
no longer required, and can turn cautions to the part and other operation, and good and comfortable 
operation of it is attained. Preferably, as a configuration in which, as for a perimeter environmental 
recognition means, a means to measure the inclination of a road at least is included, this invention brake 
control system can be carried out suitably, and similarly, it realizes and it can carry out the thing of the 
above-mentioned thing (claim 3). In this case, it can respond according to the inclination of a road, and if, it 
closes securing useful brake control in braking in a slope, a mountains way, etc. 

[0020] In this case preferably again this invention brake control system The actuator which has the function 
which increase-decompresses to arbitration the brake pressure force generated in the pressure generation 
source which produces brake operating-physical-force ****** according to the inclination measurement 
means and an operator's brakes operation force which measure the inclination of a road, and is given to a 
wheel cylinder like claim 4, And it can carry out suitably as a configuration equipped with the control unit 
which computes the desired value of the wheel-cylinder-pressure force based on a road inclination, drives an 
actuator, and controls the wheel-cylinder-pressure force. 

[0021] Therefore, this brake control system has each of the inclination measurement means, an actuator, and 
a control device, can have the actuator with which the wheel-cylinder-pressure force is made also as for a 
boost and reduced pressure to arbitration, and can control the wheel-cylinder-pressure force to the 
developed pressure in the above-mentioned pressure generation source based on the information acquired by 
measuring the inclination of a road. Therefore, by increase-decompressing the wheel-cylinder-pressure force 
according to an inclination, easily, regardless of the inclination of a road, if how to step on brake ** Dahl be 
the same, it may be make to become the same brake stopping distance, and also in braking in a slope, it be 
possible to avoid the slam on the brake of the consecutiveness vehicle in sudden approach on the stop line 
over and precedence vehicle in a downward slope and an uphill etc., for example, and effective and suitable 
brake control can be realize even if. 

[0022] It is possible to be able to carry out this invention brake control system and to realize the above- 
http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 2/13/2007 



JP,09-315275,A [DETAILED DESCRIPTION] 



Page 5 of 23 



mentioned thing similarly as a configuration using the front monitor camera and navigation equipment 
which carry out the monitor of the car front to inclination measurement of a road preferably, (claims 5-10). 
In this case, if a front monitor camera is used for measurement of an inclination, it can ask not for the 
inclination of the road under present transit but for the inclination of the location which will reach from now 
on in advance, and can consider as a more effective thing - the delay of the control accompanying a control 
operation can be covered. In addition, inclination measurement of the road under current transit is 
performed by the navigation equipment side, it is inclination measurement and concomitant use with a front 
monitor camera of this and the above, and it is also possible to carry out. 

[0023] Moreover, preferably, if it is in measurement of the inclination using a front monitor camera Take 
out the rate of change of an inclination by the image information from a front monitor camera, and the 
technique of asking for an inclination by finding the integral to initial value is adopted. [ when it is possible 
to be able to carry out this invention brake control system and to realize the above-mentioned thing similarly 
and it asks for the rate of change of an inclination by image information further again in this case ] When 
considering the inclination change to which front location is computed as the configuration which carries 
out adjustable with the vehicle speed, it becomes possible to control not to make the relation between a 
control output and an inclination produce a gap. 

[0024] It also becomes it is easily possible and possible [ taking out a control output with the timing optimal 
related always at this time for the vehicle speed ] to change the point of measurement of an inclination 
depending on the vehicle speed, moreover, about the initial value of the inclination in this case The driving 
force called for from the slip ratio of the mode which asks for this from whenever [ driving force / which is 
asked from an engine output torque /, and acceleration-and-deceleration / of a car ], or a TOKURU 
converter, It can carry out in the mode for which it asks from whenever [ acceleration-and-deceleration / of 
a car ], and this invention brake control system can be carried out. Moreover, in the case of the mode of the 
latter The driving torque of a car can be presumed by torque converter barter, and therefore, it compares 
with presumption from an engine property, and control with it is possible, and it becomes the thing of a 
mode useful also for extending the applicability of control. [ a high therefore precision and ] [ more more 
precise ] 

[0025] moreover, if it says by contrast with a front monitor camera, since the costs which are using the 
navigation equipment which has spread more than a front monitor camera, and start the hardware of a 
system fall sharply and do not need complicated operations, such as an approximation calculation and 
coordinate transformation, etc. further, in a configuration of using navigation equipment for measurement of 
an inclination, it becomes simple also as software, and it will are low cost — etc. — it is useful and it 
effective in a field Moreover, in this case, it can carry out in the mode to which the point of measurement of 
an inclination is changed depending on the vehicle speed etc. if needed, and if a transit location is made to 
precede with the vehicle speed in the inclination measurement from the map data based on navigation 
equipment, exact control will be attained even when an inclination changes a lot during an operation. 
[0026] moreover, about a setup of the desired value of the wheel-cylinder-pressure force Or they are one of 
the modes of the mode made into the value which it shall only boost from the pressure of a pressure 
generation source, and is decided, the mode made into the value which is decompressed an increase and is 
preferably decided from the developed pressure of a pressure generation source in proportion to the 
measured inclination — this invention brake control system can be carried out and the above-mentioned 
thing can be realized similarly (claims 1 1 and 12). in this case, in the case of the former, the brake stopping 
distance same also with an uphill and a downward slope as a flat way is maintained — as — an increase — 
reduced pressure — although it is possible to carry out, since the direction which does not control in the case 
of an uphill becomes short, stopping distance should choose the one where stopping distance is shorter — ** 
— if the point to say is thought as important, the latter mode is employable, and when wished, you may do 
so. In addition, as both modes are switched alternatively and used, they may be carried out. 
[0027] Moreover, this invention brake control system can carry out the proportionality constant used for 
deciding the desired value of the wheel-cylinder-pressure force as a configuration set up according to the 
canonical product vehicle mass and the brake-system item of an application car, and the above-mentioned 
thing can be realized similarly (claim 13). in this case, a part for the gravity which works on the car 
generated by the inclination is negated more appropriately — as — the required wheel-cylinder-pressure force 
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— the increase and decrease of oppression — since it is possible to carry out (only for the above-mentioned 
boost control side to be included), the always same brake stopping distance as a flat way can be maintained 
at a road irrespective of an inclination. Therefore, if it is similarly estimated a flat way by braking in a steep 
hill, the operator of the car concerned can prevent stop line over, the slam on the brake of the 
consecutiveness vehicle by the sudden approach to the preceding car, or rapid moderation on an uphill, etc., 
and the much more suitable transit of him will be attained. 

[0028] Although it is not restrictive about an actuator, moreover, preferably Or when performing other 
brake control, such as ABS, it operates, for example, the above-mentioned increase and decrease of 
oppression — (only the above-mentioned boost side control being included) In the thing of the type with 
which the pressure of a pressure generation source is mechanically drawn at the time of un-operating, and 
gets across to a wheel cylinder as brake pressure force as it is at it Or using a control type thing, this 
invention brake control system can be carried out and the above-mentioned thing can always be realized 
similarly (claims 14 and 15). In this case, when always considering an actuator as a control type, the 
actuation as an actuator will become continuous in the scene of braking of performing this control, and the 
scene of braking where this is not performed, the pedal kickback of the moment of starting control etc. is 
lost, and therefore, natural control can be performed, without an operator noticing. 
[0029] Moreover, it can carry out suitably in the mode of whether this invention brake control system 
detects an operator's braking volition with a master cylinder pressure detection means, or performs it with a 
brake ** Dahl treading strength detection means or a brake ** dull stroke detection means performs it, and 
********, and the above-mentioned thing can be realized similarly (claim 16). It is sufficient if the 
operator's brakes operation force thru/or braking volition in the case of braking is expressed besides a these 
master cylinder pressure, brake ** Dahl treading strength, and brake ** dull stroke. 
[0030] Moreover, as a perimeter environmental recognition means, the location of like and a car can be 
detected, and the navigation system according to claim 1 7 which detects the perimeter environment of the 
location with a map can be used for this, or this invention brake control system can be carried out as a 
configuration according to claim 1 8 using like and a remote sensing means to detect the information on the 
object of the car circumference to non-contact, and the above-mentioned thing can be realized similarly 
preferably. In the case of the former navigation system, as a means to recognize the perimeter environment 
of a car here The inclination (road grade) of said road is included. Besides it The road class under [ a map 
to ] current transit, So, road curvature (curvature of a transit way) etc. can make these perimeter [ object ] 
environmental information easily further by the ability also making various information, such as pavement, 
un-paving, etc., into the available perimeter situation for detection which can be taken out, can realize brake 
control according to it, and will become more effective. [ of a road ] 

[0031] Moreover, it is the mode of whether in the case of the latter remote-sensing means, it considers 
preferably as the equipment which incorporates and processes the image information of the perimeter of a 
car, it considers as the equipment which discharges light to the perimeter of a car and measures distance 
with an object by the reflection, or to consider as the equipment which discharges an electric wave to the 
perimeter of a car, and measures distance with an object by the reflection, and it can carry out and the 
above-mentioned thing can realize similarly, in this case , further , when it be useful at an object and the 
make point and the information on versatility , such as a rainfall , snowfall , etc. , such as an obstruction a 
road curvature besides the inclination of said road or the delay for which it cannot ask from map data and 
the situation around a road , and ahead of a car , when base on image information be depend on light or an 
electric wave , ** which make various information [ , such as road surface irregularity ] , such as an 
obstruction ahead of a car , perimeter [ object ] environmental information be make . 

[0032] Preferably, as a perimeter environmental recognition means, as a configuration according to claim 20 
using like and the equipment which presumes a perimeter environment from actuation of an operator, this 
invention brake control system can be carried out and can realize the above-mentioned thing similarly again. 
In this case, if , it closes making it simple to see the condition of a rainfall and snowfall by the wiper 
actuation frequency set up with the wiper SW which it being delay or an operator operates etc. by ON/OFF 
of accelerator ** Dahl whom an operator operates, and acquiring perimeter [ object ] environmental 
information easily, although a perimeter environment is recognized. 

[0033] Moreover, in this invention brake control system, perimeter environmental information can be 
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effectively carried out like a publication to claims 21-32 for 1 of various elements, or 2 or more including 
the inclination of a road for some or all of an element of pavement of the obstruction the class of road, the 
curvature of a transit way, and ahead of a car or a precedence vehicle, a rainfall or a snowfall condition, and 
a road, un-paving, and the inclination of a road like the above. When making perimeter environmental 
information into the class of road, it can respond according to the class of road. While being able to enable 
good and comfortable operation, that similarly it is not based on the class of road but an operator should just 
adopt how to step on the same brake ** Dahl preferably in this case It is based on the braking volition of an 
operator in case the class of road is a suburban road, and the relation of damping force. Lower, when a road 
class is a highway and this braking volition is [ it is higher than criteria and ] small in the case of a city area 
road, when large, in the case of a mountains road, raise on a downward slope at slight height, and it 
constitutes from an uphill so that damping force may be controlled lowness. this invention brake control 
system can be carried out suitably (claims 21 and 22). 

[0034] In this case, double with this road class, depend and fine brake control is attained. For example, 
conditions, such as becoming the actuation which was awkward even if damping force did not step on brake 
** Dahl delicately like the situation which is congested by the city area road as a result of being controlled 
by slight lowness when braking volition was small, are prevented. While being able to attain smooth start / 
halt actuation, since damping force becomes height to the more powerful ways of stepping on when there is 
a pedestrian's elutriation, a brake stopping distance becomes short. Therefore, enable comfortable operation 
by the fitness in a city area road, and a brake stopping distance becomes shorter on a highway compared 
with the case of the suburbs. Therefore, since the fault to which the thing of the preceding car which was 
visible in the distance approaching rapidly is also avoided, and a brake stopping distance becomes long 
especially by going down similarly by the mountains road can be prevented, it becomes possible about too 
good and comfortable operation. 

[0035] Preferably perimeter environmental information as curvature of a transit way again moreover, in this 
case In the mode which heightens the damping force of a front wheel to an operator's braking volition, so 
that the curvature of a road is high, and heightens the damping force of a revolution outer ring of spiral 
wound gasket to an operator's braking volition, so that the curvature of the mode which makes damping 
force of a rear wheel low, and/or a road is high This invention can be carried out suitably and the above- 
mentioned thing can be realized similarly (claims 23-25). In this case, preventing that weaken effectiveness 
of the brake of a rear wheel at the time of revolution braking, and a rear wheel loses a grip in a longitudinal 
direction in the former mode It can make it possible to increase the damping force which decreased to 
coincidence with the rear wheel by the front wheel which is easy to grip by load migration. It can attain 
making it a brake stopping distance not change, preventing car behavior to which a car turns to the 
revolution inside. In the latter mode While being able to prevent the car behavior which starts similarly, the 
force of preventing such behavior [****/ un-] positively in this case is applied by the car, and it will 
become more effective. 

[0036] Moreover, it can constitute so that damping force may be heightened to an operator's braking 
volition, and this invention can be carried out suitably, and the above-mentioned thing can be similarly 
realized, so that a closing rate with a forward cardiac failure theory object or a precedence vehicle is so high 
that a front obstruction or distance with a precedence vehicle is preferably [ as the obstruction ahead of a 
car, or information on a precedence vehicle ] near in this case in perimeter environmental information again 
(claims 26 and 27). In this case, brake ** Dahl is stepped on, for example according to moderation of a 
precedence vehicle. Even when saying that the precedence vehicle slammed the brake while seeing the 
postlabeling etc. The result a brake will come to start more strongly with the distance between two cars and 
relative velocity if the same method of **** is carried out, Sudden approach on a precedence vehicle can be 
prevented, and when a precedence vehicle accelerates, as a result of a brake's being able to loosen and 
deceleration's falling conversely, thereby, the function to tell that the precedence vehicle accelerated can 
also be given to an operator. 

[0037] Moreover, it can constitute so that perimeter environmental information may be made into a rainfall 
or snowfall condition and damping force may be made [ as opposed to / transitionally / when there is much 
rainfall or snowfall / again / preferably / in this case / an operator's braking volition ] small, and this 
invention can be carried out suitably, and the above-mentioned thing can be realized similarly (claims 28 
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and 29). In this case, it can operate, without avoiding the standup of rapid damping force, as a result of 
coming to start behind time at the time of braking, being hard coming for damping force (wheel-cylinder- 
pressure force) to lock a tire, being able to avoid unnecessary ABS actuation, and causing that part, a 
switching noise, and a pedal kickback. 

[0038] Moreover, when a road has not paved perimeter environmental information in this case preferably as 
information pavement of a road, and that it does not pave again, it can constitute so that damping force may 
be transitionally made small to an operator's braking volition, and this invention can be carried out suitably, 
and the above-mentioned thing can be realized similarly (claims 30 and 31). Good and comfortable 
operation can be carried out without being hard coming to lock a tire similarly at the time of braking, 
therefore being able to avoid unnecessary ABS actuation regardless of pavement and un-paving, and 
causing a switching noise and a pedal kickback too also in this case. 

[0039] Perimeter environmental information is considered as the inclination of a road. Preferably again In 
moreover, this case The mode which makes high damping force thru/or the wheel-cylinder-pressure force to 
an operator's braking volition when the inclination of a road is going down, And/or, it can constitute from a 
mode which makes low damping force thru/or the wheel-cylinder-pressure force to an operator's braking 
volition when the inclination of a road is going up so that brake control may be performed, and this 
invention can be carried out suitably, and the above-mentioned thing can be realized similarly (claims 32 
and 33). Moreover, if it does not depend in this case still more preferably when the class of road is a 
mountains road, but this control is performed also in transit of other city area roads, a highway, and a 
suburban road, it will become more effective brake control. 
[0040] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on a 
drawing. Drawing 1 is drawing which showed the system configuration Fig. of one example of this 
invention, and looked at the car from the upper part. 1L and 1R show 2L among drawing, and the right-and- 
left front wheel of a car and 2R show the right-and-left rear wheel, respectively. Each wheel shall control 
the damping force of right and left of order (a front, rear) separately, and is equipped with the wheel 
cylinder (W/C) to which a brake friction pad carries out friction pinching, and brakes a disk in response to a 
brake disc and brake pressure (braking fluid pressure), respectively. 

[0041] The brakes operation section has a brake pedal 3 and a master cylinder (brake master cylinder 
(M/C)) 4 including the pressure source which generates brake operating-physical-force ****** according to 
the brakes operation force. You make it result [ from the master cylinder 4 which generates the master 
cylinder pressure Pm ] in the wheel cylinder of each rings 1L, 1R, 2L, and 2R through the brake fluid 
pressure system which inserted the brake control actuator. 

[0042] The brake actuator 5 arranged between a master cylinder 4 and each wheel cylinder (W/C) is an 
actuator which controls the pressure generated in a wheel cylinder (W/C). The brake actuator of the anti skid 
(ABS) equipment which has generally spread Although it has only the function which decompresses the 
pressure generated in the master cylinder and is given to a wheel cylinder, the actuator 5 used here It is an 
actuator (therefore — an increase — it has a reduced pressure function) also with the function to boost more 
than the master cylinder pressure Pm. For example, the thing which is not a rear chisel and has arranged the 
hydraulic thing with a traction control (TCS) function also in the front, Or what has arranged the 
electromotive thing shown in what is depended on U.S. Pat. No. 4653815 or JP,6-27078,A (reference 2, 
reference 3) to four flowers can be used (each of these reference is taken in by this specification, and is 
referred to). 

[0043] the increase and decrease of oppression of the wheel-cylinder-pressure force (Pw/c) in which shall 
depend here by this example for example, at above-mentioned JP,6-27078,A, and the brake actuator 5 
carries out the postscript of this — or it operates, only when performing other brake control, such as ABS, 
and it considers as the thing of a configuration of that the master cylinder pressure Pm gets across to a wheel 
cylinder (W/C) in mechanism except it. therefore, the brake actuator 5 - here - the - an increase - it can 
consider as the structure containing the cut valve with which the business of reduced pressure control is 
presented and in which a motor and electromagnetic control are possible. 

[0044] In the above-mentioned configuration, a master cylinder 4 outputs the fluid pressure which answers 
brake ** Dahl treading strength at the time of treading in of brake ** Dahl 3 by the operator (driver), and on 
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the other hand, when the developed pressure is supplied as it is through this actuator 5, each wheel cylinder 
(W/C) makes the damping force according to this pressure Pm occur for a correspondence wheel, 
respectively, and can brake wheel each. 

[0045] In the system of this example, while having the actuator 5 with which the above wheel-cylinder- 
pressure force is made also as for a boost and reduced pressure to arbitration as a brake control actuator, 
increase reduced pressure control of the wheel-cylinder-pressure force is carried out to the master cylinder 
pressure Pm based on the information which measures the inclination of a road and is acquired. Here, a 
system has following data processors and controllers 10, the front monitor camera 15, and the other car 
condition detection sensors 20, and is constituted in order to carry out this brake control. The brake actuator 
5 is controlled by the data processor and the controller 10 (control unit), and inputs the information from the 
front monitor camera 15, the information from the other car condition detection sensors 20, etc. into this, 
respectively. 

[0046] It is attached here in the location where the front monitor camera 15 is expensive as it is cut without 
barring the field of view of operators, such as upper left direction of the background (car front side side) of 
the room mirror of a car, or a front window, and the front of a car is supervised during transit. The image 
information incorporated from this camera 1 5 becomes a thing like drawing 2 . the car is operated along the 
road (highway) in the mountains way where, as for this drawing, a tunnel has an operator ahead — like — it 
is an example of the incorporation image in a case. The image information from the monitor camera 15 
which supervises the front is used also for asking for the inclination of the road under transit here, and a data 
processor and a controller 1 0 process the incorporated image information, and function as a processing 
control system which gives a command (control signal) to the brake actuator 5. 

[0047] the control voice which the car condition detection sensors 20 of others which detect a car condition 
are the sensors which detect the sensor which detects accelerator opening (throttle opening TH), the engine 
rotation sensor which detects an engine speed Ne, the speed sensor which detects the vehicle speed Vs, a 
brake-pressure force sensor, and the car condition needed for other control, and follows this invention brake 
control — it can respond like and a necessary thing can adopt. Here, when adopting control by after- 
mentioned drawing 3 and the program flowchart according to 4, each sensors 21 , 22, and 23 for each 
detection of required accelerator opening, the vehicle speed Vs, and the master cylinder pressure Pm shall 
be included. Moreover, the information which means whether brake ** Dahl 3 was stepped on as 
information given to the input detection system of a controller is also used. The ON/OFF signal from the 
brake switch which operates by brake ** DahTs 3 actuation can be used for this. 

[0048] The control to the brake actuator 5 by the control output from a controller Wheel-cylinder-pressure 
force Pw/c is increase-decompressed according to the road inclination measured and obtained. In order to 
consider as the same brake stopping distance, if an operator adopts how to step on same brake ** Dahl 3, 
without calling at the inclination of a road Based on a road inclination, the desired value of wheel-cylinder- 
pressure force Pw/c is computed, and this wheel-cylinder-pressure force control is performed based on 
various input at the time of braking on the basis of driving this brake actuator 5 and controlling wheel- 
cylinder-pressure force Pw/c. 

[0049] In this case, preferably, when a data processor and a controller 10 are in charge of measurement of 
the inclination of a road and it uses an incorporation image with the front monitor camera 15, it asks for an 
inclination by a road inclination taking out the rate of change of an inclination, and integrating with it to 
inclination initial value by the image information from the front monitor camera 1 5. It makes it expand and 
contract using detection vehicle speed Vs information the inclination change to which location ahead of a 
car to be preferably calculated in the approach of asking for the rate of change of an inclination again, by 
**** image information. Moreover, a controller makes preferably the value which is decompressed an 
increase and decided from a master cylinder pressure Pm value a target wheel-cylinder-pressure force value 
in proportion to whenever [ tilt-angle / which was measured ] in calculation of the desired value of wheel- 
cylinder-pressure force Pw/c, and a setup. The value determined by the canonical product vehicle mass and 
the brake-system item of a car is preferably used for the proportionality constant for deciding the desired 
value of wheel-cylinder-pressure force Pw/c again. 

[0050] Drawing 3 and 4 are the flow charts showing an example of actuation by this example system, and 
the whole of this processing is performed inside the above-mentioned data processing and a controller 10. 
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Moreover, this control program is performed the predetermined control operation period Ts. In drawing 3 , 
it judges first whether accelerator ** Dahl is stepped on based on the signal from the accelerator opening 
sensor 21 in step 101. Consequently, since a road inclination can be presumed from engine power so that it 
may state below when stepping on, in this example program, this technique is adopted and let the value 
calculated and acquired by the following operation approach (steps 151-157) be the initial value of 
inclination (road inclination) count when accelerator ** Dahl is not stepped on. 

[0051] This count technique calculates the initial value of an inclination from the driving force asked from 
an engine output torque, and the acceleration rate of a car, first, incorporates accelerator opening and the 
vehicle speed Vs in step 151 based on the signal of the accelerator opening sensor 21 and a speed sensor 22, 
and takes out the gear position and engine speed Ne of a change gear (automatic transmission) from the both 
in the following step 152. Furthermore, at step 153, an output torque is computed on an engine property map 
from the accelerator opening and engine rotation, and the impression driving force which has joined the car 
from the change gear ratio, the diameter of a tire, etc. at step 154 is computed. 
[0052] On the other hand, in step 155, it asks for change width-of-face deltaVs empty vehicle both 
acceleration (d/dt) (Vs) with the last vehicle speed value Vs (last value), and asks for the real driving force 
which has joined the car by multiplying this acceleration by the car mass M (canonical product vehicle 
mass) at continuing step 156. Since the difference Fs of the real driving force for which it asked at the 
impression driving force for which it asked at the above-mentioned step 154, and step 156 serves as change 
of the driving force by the inclination of a road here, it sets to the following step 157 using this difference 
Fs, and they are a degree type and [Equation 1]. S=tantheta ... 1 - [Equation 2] Theta=sin -1 (Fs/(M-g)} ... 
It asks for the inclination S of a road based on 2. theta shows whenever [ tilt-angle ] here, and M is car mass 
as aforementioned, and g is gravitational acceleration. 

[0053] The inclination S value calculated here turns into initial value touched above. Moreover, in this 
example program, the rolling resistance and the aerodynamic drag of a car weight M value change or a car 
ignore, and the error effect of the part decides to cut by processing by the neutral zone alpha mentioned later 
(step 111). 

[0054] When it is judged that accelerator ** Dahl is not stepped on in return and this step 101 to step 101, it 
passes to step 102, and progresses to step 103, and the inclination calculated last time is set up with this 
initial value at step 102 at this time. Next, if it progresses to 103 or less step from step 102 (or 157), in this 
example program, image information incorporation, a road configuration curvilinear extract, distinction of 
whether to have extracted the effective curve, a point setup, coordinate value calculation, the multiplier 
calculation by three-dimension curvilinear approximation, the inclination rate-of-change Sd calculation by 
multiplier coordinate transformation, and initial value S will be fundamentally integrated with Sd, and a 
series of processings of road inclination Sn calculation will be performed. First, image information is 
incorporated from the front monitor camera 15 at step 103. Image information serves as a static image ahead 
of [ that was previously illustrated to drawing 2 / this / instantaneous (this step execution time) ] a car. 
[0055] In continuing step 104, the edge of the characteristic part which shows a road configuration from the 
image information incorporated in this way, for example, the white line of a road side, the center line, and a 
side attachment wall etc. is extracted. Here, the characteristic part made into the object of an extract is made 
into the white line of a road side, and this is written in two main tracks in drawing 2 . Next, this curve 
judges whether it is the effective curve which can be used for next processing at step 105. If effective, since, 
and the following processings of the case of passing step 1 06, and there being an obstruction, and curve 
length having run short, or an extract not having been completed well, but having become extremely 
unusual as a configuration of a road will become impossible, the rate of change Sd of an inclination is set up 
with a value 0 for the time being (step 131). 

[0056] On the other hand, if it progresses to step 106, the point curvilinear up [ this ] which it is in a place 
something will be chosen, and that coordinate value will be calculated. In addition, the number of the points 
is required for at least four places because of approximation processing by the after-mentioned technique, 
and since another side and the time amount situation which an operation takes are also important, it is 
desirable [ precision becomes high so that many, but ] to decide on the balance of these precision and 
computation time. Here, they may be seven places given to the white line notation part with the void 
notation among drawing 2 . Moreover, as a thin vertical line and striping showed to drawing 2 , a coordinate 
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sets a coordinate in every direction as an image, and determines it with this value. It will express with (Xi, 

Yi) by making a lengthwise direction into Y value, making a longitudinal direction as X value among 

drawing (i is a suffix which expresses the point of what position it is from the distant one). 

[0057] A deer is carried out and the curve of a road is approximated as the following with the 3rd function 

from the coordinate value group of this point in the following step 107. The 3rd function is [Equation 3]. 

Y=a3, X3+a2, X2+al, and X+aO ... It is the function shown by 3 and approximation is this multiplier aO -a3 

here. It is asking. This is called for by the following matrix count. 

[0058] 

[Equation 4] 
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[0059] In addition, sigmaXi is X1+X2+... Expressing +Xm, m expresses the number (here 7) of a point. 
[0060] Next, multiplier aO -a3 calculated by the above at step 108 System of coordinates centering on the 
system-of-coordinates -> car of an image -> it changes with the system of coordinates of a road, and the 
information that H (m) rise is carried out at L (m) point from the function of a road is extracted. From here, 
Inclination Sd is called for by calculating H/L. Since this value serves as an inclination where the sense of a 
car became the base, it becomes the rate of change of the road inclination in that moment. In addition, L 
(value showing what m beyond it is) used here is changed according to the vehicle speed Vs, and is a degree 
type and [Equation 5]. L=Vs-Ts ... It is good to set up with 5 (Ts: time amount: control period until it carries 
out the next image incorporation). By this, when capturing an image next time, the inclination of the road 
under transit will be calculated this time, and it can use as initial value of the next count of this value. 
[0061] At continuing step 109 ( drawing 4 ), it asks for the present inclination Sn using the inclination S 
required in the rate of change Sd of the inclination called for at the above-mentioned step 108 or said step 
131, and Inclination S or the last count for which it asked when having stepped on accelerator ** Dahl 
(when the answer in step 101 is Yes). How to calculate a value Sn here is a degree type and [Equation 6]. 
Sn=S+Sd ... It is set to 6. In addition, the inclination sets up going down again so that plus "+" and going up 
may be calculated as minus 

[0062] In addition, since this calculated value Sn serves as an inclination in the time of next capturing an 
image, it is not an inclination at the time of a control output being taken out. Therefore, when the time 
amount Tc and said control period Ts from image incorporation to a control output differ from each other 
greatly, according to the ratio (Tc/Ts) of this time amount, the rate-of-change value Sd may be adjusted and 
you may ask for the inclination used for control. That is, it hits in quest of the rate of change of an 
inclination, and they are a degree type and [Equation 7]. Sn -S+Sd-Tc/Ts ... It is the technique set to 7. 
[0063] Since it will be said that the inclination assumed this to change gradually to S+Sd, and it asked for 
the inclination in Tc time from the current position before the L=Vs-Ts (m) point, it becomes the relation 
between a control output and an inclination controllable [ which does not produce a gap ]. When asking for 
the rate of change of an inclination by the image information from the front monitor camera 15, carrying out 
adjustable control and requiring the inclination change to which front location computing and applying with 
the vehicle speed Vs of the car concerned, it is good also as such a method. 

[0064] In this way, at step 1 10, if it asks for Inclination Sn (Sn 1 ) next, in order to find whether it is in the 
timing which performs a wheel-cylinder-pressure force control, based on the signal from a brake switch, it 
will judge whether brake ** Dahl 3 is stepped on. Consequently, when brake ** Dahl 3 is not stepped on, 
1 1 1 or less step is skipped, this program is finished as it is, and, thereby, the operation in a loop formation is 
ended this time. 

[0065] on the other hand , when brake ** Dahl 3 be step on , if it be the method of **** same related 
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always as the inclination of a road , it will be make to become the same brake stopping distance , and 
processing for the control of wheel cylinder pressure force Pw/c in the time of the braking by data 
processing after step 1 1 1 be perform so that the slam on the brake of sudden approach on the stop line over 
and precedence vehicle of a case of braking in a downward slope or the consecutiveness vehicle in the case 
of braking in an uphill etc. can be prevent . 

[0066] That is, when the operator has stepped on brake ** Dahl 3, in this example program, it first judges 
whether in step 1 1 1 , the absolute value of said inclination value Sn (or value Sn 1 ) is over predetermined 
neutral zone alpha**. Preferably, as mentioned above, in consideration of detection precision, a noise, etc. 
of an inclination, the distinction value and the becoming value alpha determine the value here beforehand so 
that unprepared control may not be performed. In this example program, if absolute value |Sn| of the road 
inclination Sn is not over the value alpha, control will not be performed, but processing (a master cylinder 
pressure Pm call-by- value lump, a control gain operation, a wheel-cylinder target preassure force operation, 
brake actuator driving signal calculation, brake actuator driving signal output) of steps 112-116 will be 
skipped, and a loop formation will be ended this time. 

[0067] On the other hand, if the absolute value of Sn is over the neutral zone alpha, in step 1 12, the master 
cylinder pressure Pm will be first read based on the signal of the master cylinder pressure sensor 23. Next, it 
sets to step 1 1 3 and they are a degree type and [Equation 8]. 
K=l+sin(tan-lSn) and A ... The control gain K which becomes eight is calculated. 

[0068] A is a controlled parameter and influences the effectiveness condition of this control here. Here, they 
are a degree type and [Equation 9] by the front and the brake- system item rear [ each ]. 
A=M-g/(2 and Ac-mu-Rd/Rt) ... It will give with 9. like previous statement, M is car mass, and g is 
gravitational acceleration, Ac is a disk effective diameter, and, as for the wheel-cylinder (W/C) projected net 
area of a wheel, and mu, each will have a front and a value rear [ each ] for a tire radius and Rd here about 
Ac, Rd, and Rt, as for coefficient of friction of a brake friction pad, and Rt. 

[0069] Furthermore, in step 1 14, it multiplies by the master cylinder pressure value Pm at the braking time 
concerned read and acquired with control gain K value and the above which were computed and acquired by 
said formula 8, and the desired value Pw of the wheel-cylinder-pressure force is calculated by the degree 
type. 

[Equation 10] Pw=K-Pm ... 10, therefore wheel-cylinder-pressure force Pw/c are boosted or decompressed 
so that a part for the gravity generated by the inclination to the generated master cylinder pressure Pm may 
be negated, and desired value is created. 

[0070] Next, at step 115, the driving signal of the actuator 5 for generating this target preassure Pw is 
calculated. In the case of the actuator 5 assumed here, since it is the electromotive thing to depend on said 
reference 3, the motorised current value equivalent to desired value Pw will be calculated. In this way, the 
driving signal of this calculated current value and a cut valve is outputted to an actuator 5, and the wheel- 
cylinder-pressure force is controlled by step 1 1 5 by the target value Pw. 

[0071] Control of 1 cycle is completed above. At this example program, actuation under car transit is 
performed by repeating this cycle the suitable control operation period Ts. in addition, in this control, the 
brake stopping distance same also with an uphill and a downward slope as a flat way is maintained — as — 
an increase — reduced pressure — although carried out, as for stopping distance, the direction which does not 
control in the case of an uphill becomes short, therefore, the one where stopping distance is shorter should 
be chosen - ** — Sn [ this time / step / 1 1 1 / a neutral zone alpha / there is also a view to say and ] — not an 
absolute value but value Sn itself — then, it is good. Control ceases to be performed when a value Sn is 
negative, i.e., an uphill, in doing so. When it desires to make it the desired value Pw of the wheel-cylinder- 
pressure force become what only a boost is carried out and is decided from the master cylinder pressure Pm 
in proportion to whenever [ tilt-angle / which was measured ] in this, brake control may be realized by such 
technique. 

[0072] By this example program, control of the wheel-cylinder-pressure force is appropriately performed as 
mentioned above at the time of braking, and, specifically, it becomes the following actuation in the 
following scenes. First, before a car steps on brake ** Dahl 3 and stops, it surely steps on accelerator ** 
Dahl, and departs. Since an initial value S setup is performed at 151 or less step of drawing 3 at this time, 
initial value is surely set up (step 101-> 151-157). 
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[0073] A deer is carried out, after such start, first, it puts in a downward slope and a driver presupposes that 
accelerator ** Dahl was released (accelerator ** Dahl release). Then, control will go into a 102 or less-step 
routine, and a control unit will calculate the inclination of a road based on the image information of the front 
monitor camera 15 (steps 103-109). Here, although only count of an inclination is performed while the 
driver is going down the hill by engine brake (step 1 10-> End ( drawing 4 )), the brake control by the wheel- 
cylinder-pressure force-control activation which is the scene, and will follow this example program by the 
repeat of a cycle which passes through 1 12 or less above-mentioned step processing if brake ** Dahl 3 is 
stepped on by the driver is started. 

[0074] Now, since it is a downward slope, a value Sn is calculated by "+" in this example program, and the 
control gain K serves as a with a values of one or more value (step 113). Therefore, although the target 
preassure force of a wheel cylinder (W/C) serves as a value exceeding ** Pm of a master cylinder 4, since 
this difference set up the controlled parameter A like said formula 9 in this example program, it serves as a 
value which negates a part for the gravity which works on a car. Therefore, it can stop by the same brake 
stopping distance as a flat way by more suitable control at the time of (step 112-116) and braking by the 
wheel-cylinder-pressure force being controlled by this pressure desired value Pw. Since it is the direction 
where a pressure is reduced in the case of an uphill, a slowed down part by gravity is canceled and the same 
brake stopping distance as a flat way can be too kept the same. 

[0075] If this control is followed, increase-decompressing can realize the brake pressure force easily so that 
a part for the gravity generated by the inclination may be negated in this way, and, for this reason, the 
always same brake stopping distance as a flat way can be maintained at a road irrespective of an inclination. 
Therefore, if it is similarly estimated a flat way by braking in a steep hill, stop line over, the slam on the 
brake of the consecutiveness vehicle by the sudden approach to the preceding car or rapid moderation on an 
uphill, etc. will be prevented, and good transit will be attained (this operation effectiveness is acquired as a 
common thing also in after-mentioned each example). 

[0076] Moreover, in the case of this example which uses the front monitor camera 1 5 for a tilt meter, by 
depending the measuring method of an inclination on the front monitor camera 15, it can also make it easy 
to ask not for the inclination of the road under present transit but for the inclination of the location which 
will reach from now on in advance, and also combines and has the operation effectiveness of being able to 
cover the delay of the control accompanying a control operation. Moreover, it also becomes it is possible 
and possible [ taking out a control output with the timing optimal related always at this time for the vehicle 
speed ] to change the point of measurement of an inclination depending on the vehicle speed Vs. 
[0077] Next, other examples (the 2nd example) are explained. Said example (the 1st example) is equipped 
with the inclination measurement means of the road under transit. It has the brake actuator 5 which has the 
function which increase-decompresses to arbitration the brake pressure force generated in the master 
cylinder of a pressure generation source, and is given to a wheel cylinder (W/C). Although it was an 
example in the case of a controller 10 calculating the desired value Pw of the wheel-cylinder-pressure force 
based on the road inclination Sn obtained from the inclination measurement means, driving the brake 
actuator 5, and controlling the wheel-cylinder-pressure force It will also make this example that it seems 
that it shall ask, for example from the driving force asked for this from the slip ratio of a TOKURU 
converter on the basis of this configuration as initial value S of the inclination applied to a road inclination 
operation while, and the acceleration rate of a car, and will add amelioration further. 
[0078] In this example, to the configuration in the case of said 1st example as a car condition detection 
sensor 20 of others in said drawing 1 While changing into the thing containing the slip ratio sensor which 
detects slip ratio T/Cs of the torque converter of a speed sensor 22 and a change gear for this, and the master 
cylinder pressure sensor 23 steps 151-157 (vehicle speed incorporation accelerator opening — ) of the 
initializing part in said drawing 3 A gear position, engine rotation detection, engine-torque presumption, car 
impression driving force calculation, car acceleration calculation, car real driving force calculation, and road 
inclination initial value S calculation are changed into the thing of contents like drawing 5 . This example is 
also a modification of the 1st example which uses the front monitor camera 15. 

[0079] Hereafter, the important section of this example is explained. In this example, if it progresses step 
161 from step 101 as shown in drawing 5 , based on the signal of the above-mentioned slip ratio sensor and 
a speed sensor 22, slip ratio T/Cs and the vehicle speed Vs of a torque converter will be first incorporated at 
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this step 161 . Next, it asks for the output engine speed Nt of a torque converter from the vehicle speed Vs 
and gear ratio at step 162, and this value and slip ratio T/Cs are applied to the property map of a torque 
converter. Then, since the transfer torque in a torque converter is searched for, the impression torque to a car 
can be searched for at step 163 from this value. 

[0080] The following steps 164-166 are the same as step 155 to the step 157 of said drawing 3 , and 
calculate the initial value of a road inclination in this way in this example. In addition, about other actuation 
and an operation, since it is the same as the case of the 1st example stated by said drawing 1 -4, it omits. 
[0081] Also by this example, an initial value S setup can be performed at steps 161-166 of drawing 5 like 
the above, and if it says as contrasted with initial value count with the 1st example in order to presume the 
driving torque of a car by torque converter barter while the same operation effectiveness is acquired as it is 
with the 1st example having described, compared with presumption from an engine property, precision will 
become high more. Therefore, more precise control is possible, for example, it is also possible to make 
small the neutral zone alpha mentioned above, and to extend the applicability of control. In addition, it 
combines with the 1st example and uses together, and according to a case, the approach of initial value 
calculation is switched suitably, and is used, and it combines with it, and may be made to carry out switch 
use of the neutral zone value alpha. 

[0082] Next, the example (the 3rd example) of further others is explained also with reference to drawing 6 
and 7. As an inclination measurement means, this example will use navigation equipment and will ask for 
an inclination by change of map data or a transit location based on the information on the transit location by 
this. In the case of this example, while using navigation equipment instead of the front monitor camera 15 in 
drawing 1 to the system configuration in the case of said 1st example, only the master cylinder pressure 
sensor 23 shall be fundamentally included for the other car condition detection sensors 20. 
[0083] Moreover, always which is shown in the above-shown reference 2 (United States Patent 
specification) let this be the electric type thing of control about the brake actuator 5. In this case, the wheel- 
cylinder-pressure force shall always be controlled to detect, to follow that target preassure force (the desired 
value Pw by this control, its control-objectives value in ABS control), while performing other brake control, 
such as the aforementioned increase reduced pressure control to the wheel cylinder (W/C) which always 
mentioned the master cylinder pressure Pm above, or ABS, and to follow the master cylinder pressure Pm 
except it. Moreover, in this example which utilizes navigation equipment, the control program performed by 
data processing and the controller can be considered as the program which includes each processing of 
distinction with possible positional information incorporation, positional information incorporation, the map 
for navigation and matching, and road inclination Sn read-out fundamentally like drawing 6 and the control 
flow chart shown in 7. 

[0084] About a fundamental configuration, since it is the same as that of the 1st example, the important 
section of this example is explained hereafter. In drawing 6 , it judges first whether the positional 
information from GPS etc. can be incorporated at step 201 by this example program, consequently, the case 
where it cannot incorporate — step 206 — setting — the road inclination Sn - the last value - it sets up as it 
is and processing is advanced to 207 or less ( drawing 7 ) step. On the other hand, incorporation is possible 
as a result of decision of step 201, when positional information is able to be incorporated, step 202 side is 
chosen and it collates with the map of navigation below at this step, and the data of the inclination Sn of the 
road under current transit are read (steps 202-204). And processing is advanced to 207 or less step. 
[0085] A location this path on the street is good here also as a point which the point which is carrying out 
current transit is sufficient as, or was preceded in consideration of the vehicle speed Vs and the control 
operation time. Thus, when using navigation equipment, in the inclination measurement from the map data 
based on the navigation equipment, the technique with which a transit location is made to precede with the 
vehicle speed Vs can also be adopted. Exact control is attained even when considering as the point which 
the latter preceded here, and an inclination changes a lot during an operation. Moreover, positional 
information may be incorporated by the three dimension and you may ask for an inclination from the 
difference of a horizontal position with last time, and a vertical position. 

[0086] Next, if it progresses to step 207 ( drawing 7 ), it will become control termination, when it judges 
whether brake ** Dahl 3 is stepped on like the example program of said drawing 4 , consequently brake ** 
Dahl is not stepped on here. On the other hand, when having stepped on, in step 208, the master cylinder 
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pressure Pm in the time is first incorporated based on the signal from the master cylinder pressure sensor 23 
this whole stepwise execution. 

[0087] It judges whether increase reduced pressure control is carried out like the case of processing in step 
110 of said drawing 4 at the following step 209, carrying out a deer and always supervising the above- 
mentioned master cylinder pressure value Pm at the time of a brake king in the case of this example 
program (for example, is |Sn| over the neutral zone alpha or not?). When controlling according to the result, 
in step 210, like step 113 of said drawing 4 , the control gain K is calculated according to said formula 8, 
and processing is advanced to step 212. 

[0088] On the other hand, by this example, even when not controlling, since the control type actuator 5 is 
always used like previous statement, in step 21 1 , the control gain K is set up with a value 1 , and it 
progresses to step 212 (when the answer of step 209 is No). The contents of processing after step 212 are the 
same as that of steps 1 14-1 16 of said drawing 4 , therefore the brake actuator 5 will drive, and the wheel- 
cylinder-pressure force will be controlled by desired value Pw (steps 212-214). in this case, the time of 
corresponding — said 1st example - the same the road inclination Sn - responding — the increase of the 
wheel-cylinder-pressure force — reduced pressure — control — it realizes — having — moreover — an increase 
~ reduced pressure — control — when set up with the control gain K= 1 , without carrying out (step 21 1), as a 
result of always applying K= 1 , wheel-cylinder-pressure force Pw/c will be controlled to become Pw/c=Pm 
to follow the master cylinder pressure Pm. 

[0089] since the costs concerning the hardware of a system fall sharply and need complicated count of an 
approximation calculation and coordinate transformation further by make the measuring method of an 
inclination other than the common operation effectiveness which mention above into the navigation 
equipment equipment spread through 15 or more front monitor cameras according to this example , obtain 
operation effectiveness , such as become simple as software and become a low cost also at this point . 
[0090] Moreover, by having always considered the brake actuator 5 as the control type, by braking which 
performs this control, and braking which is not performed, the actuation as an actuator will become 
continuous and the kickback to the brake pedal 3 of the moment of starting control etc. will be lost. 
Therefore, it also combines and has an advantage, such as becoming what can perform natural control, 
without an operator noticing. 

[0091] What is shown with an example next, with the brake control system of drawing 8 Recognize the 
perimeter environment including a road inclination of a car, set brake control gain (K) as the thing of the 
optimal value according to the perimeter environment, and according to the control gain by which a **** 
decision is made The desired value of the damping force of said wheels 1L-2R which can control damping 
force is determined similarly, the need of carrying out actuation which amends how to set up, to make a 
controlled-system wheel occurring, respectively, have it, and for the operator itself recognize a perimeter 
environment carefully, and step on brake ** Dahl 3 according to it — inside bundles - An operator is just 
made to adopt how to step on always same brake ** Dahl 3 according to the control gain decided according 
to a perimeter environment, without amending an operator's braking volition and being based on a perimeter 
environment. 

[0092] The system configuration of this example (the 4th example) by which drawing 8 is equivalent to said 
drawing 1 , drawing 9 - drawing 1 1 show the flow chart of an example of actuation by this example system, 
respectively. This example is also equivalent also to the example mentioned above and the system especially 
applied to amelioration, an escape, and development of the 3rd example. 

[0093] Hereafter, the important section of this example is explained. A brake pedal 3 makes a master 
cylinder 4 generate a pressure Pm in drawing 8 , because an operator steps on this. The generated master 
cylinder pressure is supplied to the wheel cylinder which was prepared inside each wheel of a car through 
brake actuator 5 1 and which is not illustrated, and brakes a wheel (tire) here. A front and rear ** can also 
control damping force on either side separately, and when a generating master cylinder pressure is supplied 
to each wheel cylinder as it is, each wheels 1L, 1R, 2L, and 2R make a correspondence wheel occur, 
respectively as treading in of the brake pedal 3 by the operator, and can brake the damping force according 
to this pressure Pm separately to it. These points are the same as said each example as they were already 
described. 

[0094] Brake actuator 5 1 controls the pressure of a wheel cylinder from controller (brake control controller) 
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10 f to the target preassure force. Moreover, in this example, the output of the master cylinder pressure 
sensor 23 which detects the pressure of a master cylinder 4 is inputted into brake control controller 10'. In 
addition, this signal will not be cared about anything, if the braking volition of operators, such as control 
force by foot and a pedal travel, is measurable besides a pressure. Therefore, you may make it detect the 
braking volition of the operator in the case of car braking according to the system which replaces with the 
master cylinder pressure sensor 23, for example, is applied as a braking volition detector, using a brake ** 
Dahl treading strength sensor, a brake ** dull stroke sensor, and others as a means of braking volition 
detection. 

[0095] What attaches and shows the reference mark 30 in drawing is attached in a car, is environmental 
recognition equipment which grasps the situation around a car, and outputs the perimeter situation according 
to the purpose. Of course, that the image processing system touched in said example, navigation equipment, 
etc. can be used here as environmental recognition equipment 30 which can detect the perimeter 
environment of such a car can apply the means of the remote sensing means and others which detect the 
information on the object of the car circumference to non-contact according to this invention. The 
equipment which incorporates and processes the image information of for example, the perimeter of a car 
here can be regarded also as a remote sensing means. 

[0096] Table 1 shown below illustrates the contents of the perimeter situation which can be recognized to be 
the example of the environmental recognition equipment 30 offered for detection of a perimeter 
environment. 
[0097] 
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[0098] The perimeter situation that it is detectable here is made with the thing of contents like the front right 
column corresponding to each of the equipment in the case of using equipment, an image processing 
system, and the light and the electric-wave radar in the case of using a navigation system that were 
illustrated to this table left column, and the equipment by presumption from actuation of an operator. For 
example, in the case of a navigation system, a road class, road curvature, a road grade (road inclination), etc. 
can be obtained as perimeter environmental information, and the perimeter situation which can be 
recognized, respectively is shown like the Table 1 right column. In addition, applicable perimeter 
environmental environmental recognition equipment is not limited to what the Table 1 left column hangs 
up. 

[0099] Here, as an example, the location of a car shall be detected, the perimeter environment of the 
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location shall be detected with a map, and the information about the classes (exception of a city area road, a 
suburban road, a mountains way, and a highway etc.) of road under current transit shall be outputted with 
the navigation equipment 30, using the navigation equipment (environmental recognition equipment 30) 
which can output the information. 

[0100] The data about the class of road outputted from such perimeter environmental recognition 
equipment, i.e., navigation equipment, and the pressure Pm value of the above-mentioned master cylinder 4 
which an operator steps on a brake pedal 3 and generates when braking a car are inputted into controller 1 0' 
which performs brake control. At the time of braking, the place where damping force is given to each wheel 
by brake actuator 5' based on an operator's braking volition, according to input, brake control controller 10' 
determines the control gain K of how to generate the wheel-cylinder-pressure force to a master cylinder 
pressure according to the class of road, and determines the desired value Pw of wheel-cylinder-pressure 
force Pw/c from the master cylinder pressure Pm actually generated in treading in of brake ** Dahl 3, an 
operator. 

[0101] The decision of the target wheel-cylinder-pressure force value Pw is a degree type and [Equation 11] 
like said formula 10 here. 

Target wheel-cylinder-pressure force value Pw = master cylinder pressure Pmx control gain K ... 11 shall 
perform. 

[0102] In this way, although the relation between an operator's braking volition and the damping force of a 
wheel can be adjusted here according to the class of road as perimeter environmental information 
Preferably, a "suburban road", a "city area road", a "highway", and four kinds of transit of "mountains way" 
transit are beforehand set up as an object of classification in this case, and controller 10' determines the 
control gain K corresponding to these. 

[0103] About the value of the above-mentioned gain K used for deciding the desired value Pw of the wheel- 
cylinder-pressure force, by this example, according to the four above-mentioned kinds of road classes, it is 
decided beforehand, and has been performed as follows here. 
[0104] 

[Equation 12] ** "Suburban road" ... Control gain K= value 1 (the master cylinder pressure Pm is made into 
wheel-cylinder-pressure force Pw/c=Pm as it is) 

** "Highway" ... Value ** exceeding the control gain 1 "a mountains road" ... It is value ** "a city area 
road" to which ascent exceeds a less than one control gain value, and going down exceeds the control gain 
1... When brake ** Dahl 3 is stepped on lightly, it is a less than one control gain value, and when it steps on 
strongly, it is an one or more control gain value [0105]. If it does in this way, it will respond to the road 
class information outputted from navigation equipment 30. In controlling the relation between an operator's 
braking volition and wheel damping force, braking volition in case the class of road is a "suburban road", 
and the relation of damping force as relation of criteria If it is higher than these criteria if the road of the 
current transit detected like **** is the case of a "highway", and it is at the time when an operator's braking 
volition is small in the case of a "city area road" (when brake ** Dahl is stepped on lightly), from these 
criteria at the time of braking by slight lowness From these criteria on the downward slope in the case of a 
"mountains road" more highly [ if it is at the large time (when brake ** Dahl is stepped on strongly) ] than 
these criteria by slight height On an uphill, controller 10' can compute and determine the target wheel- 
cylinder-pressure force value Pw, and control to brake actuator 5' can be performed so that damping force 
may be controlled, respectively to say that it is lower than these criteria. And brake actuator 5' controls the 
wheel-cylinder-pressure force from controller 10' to the target preassure force Pw. 
[0106] You may be what is not a rear chisel and has arranged also at the front the oil pressure controller 
which has what has arranged the electromotive actuator shown in the above-shown reference 2 (U.S. Pat. 
No. 4653815) by four flowers as the pressure controlling mechanism of an actuator was already described, 
and a traction control function here. 

[0107] The drive circuit for driving this actuator is also built in brake actuator 5'. Moreover, in this example, 
this brake actuator 5' and a drive circuit are equipped also with the function of ABS control, and when 
raising wheel-cylinder-pressure force Pw/c in the given target preassure force Pw and a tire becomes 
locking, they control uniquely to avoid a tire lock. Therefore, wheel speed (wheel speed information on each 
four flower) is fed back to brake actuator 5' like a drawing destructive line. In addition, about this ABS 
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function, another actuator may be formed between this brake actuator 5 1 and a wheel cylinder, and that 
function is given into brake control controller 10 1 , and it does not matter even if it changes the command 
value itself to ABS control. 

[0108] Also in this example, a control program can be made into the thing of the contents of a configuration 
according to the control in the case of said 3rd example like drawing 9 and the control flow chart shown in 
10 and 11. Drawing 9 is a processing program by the side of navigation equipment 30, and this consists of 
each processing of GPS signal incorporation (step 301), current position detection (step 302), the transit 
traffic information ejection on a map (step 303), and a road class output (step 304) here like illustration. 
[0109] On the other hand, drawing 10 and 1 1 are processings by the side of brake control controller 10\ 
Here, like illustration, the same master cylinder pressure incorporation as step 208 of said drawing 7 (step 
401), The road class information input from navigation equipment 30 (step 402), Distinction (step 403) of 
being a highway, distinction (step 404) of being a mountains road, and distinction of being ascent in the 
case of a mountains road (step 408), Distinction (step 405) of being a city area road, a setup of control gain 
K value based on those distinction results (steps 406-41 1), The same target wheel-cylinder-pressure force 
Pw calculation as step 212 (1 14) of said drawing 7 or subsequent ones (step 420), It consists of each 
processing of a wheel-cylinder-pressure input (step 421), brake actuator command value count (step 422), 
and brake actuator command value count (step 423). 

[01 10] Hereafter, also with reference to drawing 12 , the car carrying this brake control system presupposes 
now that it is running the city area now explaining. Then, from navigation equipment 30, the current 
position is detected and the location on a map becomes clear (steps 301-304). Therefore, since the class of 
current road becomes clear with a city area road, controller 10* which incorporates road class information 
for the information from environmental recognition equipment (navigation equipment 30) at step 403 carries 
out the following processings. 

[0111] That is, in this case, since the answer of the distinction step 403,404 is [ the answer of the distinction 
step 405 ] Yes in No, processing is performed at the drawing 1 0 and program side of 1 1 by the loop 
formation of step 403->404->405->41 1 . Although the brake control gain K in the case of city area road 
transit is set up here at step 41 1 At this time, this shall be performed on the occasion of the decision of 
control gain K value according to the pattern of drawing 12 (a). Brake control controller 1 0' When a master 
cylinder pressure (incorporation value of step 401) is below a certain allowed value (tolerance) and control 
gain is strongly stepped on to one or less value, when it steps on lightly as above-mentioned that is, That is, 
when exceeding an allowed value (tolerance), the control gain K is searched for in a property like drawing 
12 (a) so that control gain may become the value exceeding a value 1 . 

[01 12] Here, if brake ** Dahl 3 is stepped on, the desired value Pw of the wheel-cylinder-pressure force will 
be calculated like drawing 12 (b) according to the pressure of a master cylinder 4. Therefore, the wheel 
cylinder of each wheels 1L-2R is controlled by brake actuator 5' by the pressure (steps 420-423), and a car 
is slowed down (it brakes). In this way, the control gain K can be decided automatically, according to a 
result and its control gain, an operator's braking volition can be amended, the target wheel-cylinder-pressure 
force Pw acquired by carrying out **** amendment is generated, and braking can be performed. And the 
operator itself recognizes a perimeter environment carefully in this case, and actuation of amending how 
stepping on brake ** Dahl 3 according to it is also no longer required. 

[01 13] Moreover, although it becomes the actuation which was awkward when brake ** Dahl was not 
stepped on delicately, supposing it was based on the conventional thing when operation which is delay when 
following the property of drawing 12 especially in city area road transit at this time, and repeats start and a 
halt at a low speed is being carried out According to this example system loading car, since the control gain 
of a pressure is low by the low pressure ( drawing 12 ), there is also an advantage which can realize smooth 
start / halt actuation, furthermore , when not congested , possibility of elutriation be expect ( anxious ) and 
that correspondence be needed in a city area again , but since it be the control gain K to which a pressure 
become high to how to step on stronger brake ** Dahl 3 in this case ( drawing 12 ) , from the conventional 
thing , a brake stopping distance become short and it can operate in the more suitable and comfortable 
condition also with this point ( feel easy ) . 

[0114] Moreover, in the case of a highway, what told eye backlash are running the high speed by the 
distance between two cars short although it is ordinary braking that the preceding car carried out sudden 
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approach is avoided appropriately. When a car is running a metropolitan high speed etc., processing is 
performed by the loop formation to which this program passes through step 403->407. If it is in this 
example program, at step 407, it is set as K= 1 .2 [ higher (step 405,406) than the value 1 of the above- 
mentioned criteria ] in the control gain K in the case of highway transit on the basis of the setting control 
gain K= 1 in suburban road transit. Therefore, in this case, in order that control gain may always exceed a 
value 1, compared with the case of the suburbs, a brake stopping distance becomes shorter, therefore, when 
an operator steps on and does braking of brake ** Dahl 3, the preceding car which was visible in the 
distance approaches rapidly — etc. (sudden approach to the preceding car) etc. — being anxious (anxiety) — 
it is lost, this can be prevented and it can operate in the too more suitable and comfortable condition (feeling 
easy). 

[01 15] Moreover, although the ordinary way of stepping on is adopted similarly in the case of a mountains 
way, since it was a downward slope, it is also avoided that stopping distance becomes long, the case where a 
car is running a mountains road — processing — step 403->404->408-> — it performs by the loop formation 
which passes through 409 or 410. In this example program, in ascent (ascent inclination: uphill) on a 
mountains way, in step 409, the control gain K can be set as K= 0.8 [ lower than a value 1 ], and when a 
mountains way gets down (declivity: downward slope), in step 410, the control gain K can be set as K= 1.2 
[ with a values of one or more ]. Now, when the inclination of a road is going up, damping force will be 
made low to braking volition, and when the inclination of a road is going down, damping force can be made 
high to braking volition. 

[0116] Therefore, in ascent, it is amended in the direction in which the wheel-cylinder-pressure force is 
reduced automatically, and another side and when getting down, the control gain K serves as a value higher 
than a value 1 , the wheel-cylinder target preassure force Pw is made into the value exceeding ** Pm of a 
master cylinder 4, and the wheel-cylinder-pressure force is controlled by the pressure desired value. 
Therefore, it is ****** to run in the good more suitable and comfortable condition, since the fault to which 
it can realize to increase-decompress the wheel-cylinder-pressure force according to ascent going down 
according to a road inclination, and a brake stopping distance becomes long especially by going down can 
be similarly prevented when a mountains road is under transit (feeling easy). 

[0117] This example can also constitute the brake control system using the information from equipment that 
the perimeter environment of a car is recognized. The optimal brake control gain K according to this 
perimeter environment is decided to be environmental recognition equipment 30 which recognizes the 
perimeter environment of a car. Brake control controller 1 0 ! which amends an operator's braking volition 
and determines the target damping force of a wheel (wheel) according to this control gain K, This brake 
control system which can be constituted from brake actuator 5 1 which generates this target damping force 
The brake control gain K according to perimeter environments (exception of whether brake ** Dahl 3 was 
lightly stepped on to city area road transit the exception of being ascent by the mountains road the exception 
of a road class here or to have stepped on strongly etc.) automatically by that of texture **** The operator 
itself recognizes a perimeter environment carefully and how to step on brake ** Dahl 3 according to it is 
amended. Or the actuation to correct becomes unnecessary, that what is necessary is just to adopt how to 
step on always same brake ** Dahl 3, a burden is also mitigated so much at this point, and good and 
comfortable (he felt easy) operation of an operator is attained. Moreover, as a result of amendment being 
able to make it automatic also about the perimeter environment which it is hard for an operator to recognize 
clearly, or cannot be recognized, the same operation effectiveness is brought about that what is necessary is 
just to adopt how to step on brake ** Dahl 3 with the operator always same such even case even if. 
[01 18] In addition, although environmental recognition equipment 30 here made the example what is 
depended on a navigation system, the approach not only this but image information detects delay by the 
ON/OFF frequency of accelerator ** Dahl whom delay, the situation around a road, the method of detecting 
the inclination of a road, or an operator operates etc. may be used. Moreover, in this case, when changing 
control gain and it is not congested only during delay, not changing etc. becomes controllable [ which it was 
doubled more on that occasion ]. Moreover, how to decide the class of road and the control gain of a there 
can be set up besides this approach. 

[01 19] For example, also in the control in the case of an above-mentioned mountains road, processing by 
steps 210 (1 13) and 21 1 of said 3rd example may be considered and used together, for example. In this case, 
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especially, corresponding to extent of the inclination (Sn) of that road of rise and fall, according to a part for 
the gravity which works on the car concerned by that inclination based on said formula 8 further etc., the 
control gain K can be decided, therefore the same operation effectiveness is acquired, and that part and finer 
control can be carried out. moreover, in this example program, this combination not only in when the class 
of road is a mountains road Other city area roads (the answer of step 405 is the scene of Yes), a highway 
(the answer of step 404 is the scene of Yes), Also when it is a suburban road (the answer of step 405 is the 
scene of No), it can use together, and when wished, it may be made such and you may carry out (the same 
of this point is said of the following examples [ 5-8th ]). 

[0120] Next, the example (the 5th example) of further others is explained. In this example, while using an 
image processing system as environmental recognition equipment, the curvature of the road ahead of a car 
which was illustrated to said table 1 (transit way) shall be outputted as perimeter [ car ] status information 
inputted into a controller. Therefore, in the case of this example, the image processing system 30 with which 
the environmental recognition equipment in drawing 8 inputs this perimeter environmental information into 
brake control controller 10 1 is used to said system configuration. Moreover, the equipment which 
incorporates and processes the image information of the perimeter of a car may be used for an image 
processing system 30 using a front television camera (15) which was mentioned above, for example. In 
addition, about the control program by the side of environmental recognition equipment and a controller 
( drawing 9 -11), the contents of processing of the corresponding step can be rearrange and carry out (in or 
mode further add to the 4th example), and it be [ components / other ] fundamentally [ as said 4th example ] 
the same so that the contents of control according to this example may be realize (about this point, the 6-8th 
examples of a postscript etc. apply to this). 

[0121] In this example, the brake control system which can amend an operator's braking volition according 
to the brake control gain K determined according to the curvature of a transit way is realizable. Moreover, in 
this case, controller 10 ! shall be so high that the curvature of a road is large in brake control gain K value by 
the side of front- wheel 1L and 1R, and shall make low preferably brake control gain K value by the side of 
rear wheel 2L and 2R. When doing in this way, at the time of braking, the damping force of a front wheel 
can be heightened to an operator's braking volition, so that the curvature of the road under transit is high, 
and damping force of a rear wheel can be made low. 

[0122] Since the optimal brake control gain K according to road curvature is automatically determined by 
this example The burden of an operator called the actuation which amends how for the operator itself to 
recognize a perimeter environment carefully and step on brake ** Dahl 3 like said 4th example according to 
it at the time of braking is sharply mitigable. Moreover, since amendment is automatically made based on 
the output of an image processing system 30 also about the perimeter environment which an operator cannot 
recognize It is that make a front-wheel side into height and an operator makes a rear wheel side what is 
necessary be just to adopt how to step on always same brake ** Dahl 3 lowness, so that road curvature is 
large in the control gain K when becoming a suitable thing for revolution braking. It will prevent that 
weaken effectiveness of the brake of a rear wheel at the time of revolution braking, and a rear wheel loses a 
grip in a longitudinal direction, and the damping force which decreased to coincidence with the rear wheel 
will be increased by the front wheel which is easy to grip by load migration. Therefore, at this time, 
preventing behavior [****/ un-] (spin) around which it turns to the revolution direction inside of a car, a 
brake stopping distance will say that it does not change, and it is good and it can do operation comfortably 
(feeling easy). 

[0123] Moreover, about revolution braking, there is also the approach of distinguishing between the wheel- 
cylinder-pressure force with a right-and-left ring (revolution inside-and-outside ring). Therefore, when using 
this, it is good to make as [ determine / brake control gain K value by the side of the revolution direction 
inside-and-outside ring ] so that it replaces with the setting mode of the brake control gain K by the side of a 
ring before and after describing above, or the curvature of a road is high and the damping force by the side 
of a revolution outer ring of spiral wound gasket may be heightened to an operator's braking volition with 
this. Preferably, controller 10' is so high that the absolute value of road curvature is large in the control gain 
K by the side of the revolution direction outer ring of spiral wound gasket, and makes low control gain K by 
the side of the revolution direction inner ring of spiral wound gasket, thus, the thing for which the control 
gain K is determined and set up --**** - the same - the above - car behavior [****/ un-] can be 
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prevented, furthermore — again — in this case — positive — the above — since the force of preventing car 
behavior [****/ un-] can be applied to a car, effectiveness is more large (still in this case, if an error arises 
in control, it will be possible to promote the behavior [****/ un-] which starts conversely, and, for that, a 
more desirable mode will secure the dependability of control). 

[0124] In addition, although it was obtained from the image processing system 30 about the information on 
road curvature in the above, it is also possible to ask environmental recognition equipment 30 for the 
curvature of the road under transit from a map as a navigation system (the 3rd and 4th example) in addition 
to this (refer to [ said / Table 1 ]). In this case, the time amount which an image processing takes is saved 
and the advantage of being able to attain speeding up of control is acquired further. Moreover, the approach 
of presuming and obtaining this from actuation of an operator is sufficient as road curvature (refer to [ said / 
Table 1 ]). For example, it is also possible to ask from the steering rudder angle which the operator turned, 
and in this case, even when the steering is not being cut according to the curvature of a road, there is a merit 
of being controllable by the curvature in which the car is actually circling. This example can also be carried 
out in the above modes. 

[0125] Next, the example (the 6th example) of further others is explained. At this example, optical radar 
equipment or an electric-wave radar installation will be used as environmental recognition equipment. The 
reflection can constitute distance (relative velocity which is converted and is obtained from distance) with 
an object as measurable equipment, an applicable electric-wave radar installation discharges an electric 
wave to the perimeter of a car, applicable optical radar equipment discharges light to the perimeter of a car, 
and all can detect [ distance (relative velocity which is converted and is obtained from distance) with an 
object can constitute as measurable equipment, and ] the information on the object of the car circumference 
by non-contact by the reflection similarly. The obstruction and precedence car which are here ahead [ car ] 
as an object used as the object are included (refer to [ said / Table 1 ]). 

[0126] And this optical radar equipment or the electric-wave radar installation 30 used as environmental 
recognition equipment in drawing 8 shall output the relative velocity and distance information on the 
obstruction ahead of a car etc. here. On the other hand, controller 10' into which the output is inputted as 
perimeter environmental information shall make the value of the brake control gain K higher, when the 
obstruction of the front etc. approaches at a quicker rate preferably, and when saying that distance with/or 
an obstruction is shorter. In addition, this example is equivalent also to an example in case perimeter 
environmental recognition equipment is a remote sensing means, and is also an example in case the 
perimeter environmental information in that case is an obstruction ahead of a car, and a precedence vehicle. 
[0127] When an operator steps on and does braking of brake ** Dahl 3 so that the distance is near and the 
closing rate is moreover so high that a closing rate with a forward cardiac failure theory object etc. is so 
high that distance with the obstruction of the front besides the operation effectiveness mentioned already 
etc. is near according to this example, damping force can be heightened to the operator's braking volition. It 
follows, for example, if the method of **** that it is the same even when saying that the precedence vehicle 
slammed the brake while an operator steps on brake ** Dahl 3 and is looking at the postlabeling etc. 
according to moderation of a precedence vehicle is carried out, the brake will come to work more strongly 
with the distance between two cars and relative velocity, and sudden approach on the precedence vehicle in 
such a scene can be prevented. In addition, since a brake can loosen and deceleration falls conversely when 
a precedence vehicle accelerates, there is also an advantage, like there is also work which tells an operator 
about the precedence vehicle having accelerated by this. Moreover, since a driver recognizes a front 
obstruction compared with that whose brake detects an obstruction and is automatically effective, there is no 
malfunction when dust soars, and it can be good and can operate comfortably (feeling easy). 
[0128] In addition, although considered as the environmental recognition equipment 30 which uses light or 
an electric-wave radar above, the image information ahead of a car may be used for the environmental 
recognition equipment not only for this but an object which was mentioned above (refer to [ said / Table 
1 ]). In this case, since it can judge to the magnitude of an object, the effect of the scattered reflection by 
fine dust etc. is lost, and high control of precision is attained more. This example can also be carried out in 
the above modes. 

[0129] Next, the example (the 7th example) of further others is explained. It will make into a rainfall or a 
snowfall condition perimeter environmental information made into the object while the equipment which 
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presumes a perimeter environment from actuation of an operator is used for this example. For this reason, in 
this example, it considers as the equipment 30 of a configuration of detecting and outputting the rain 
condition of rain or snow with the wiper actuation frequency which should use the wiper SW which an 
operator operates and was set up by this SW as environmental recognition equipment in the system 
configuration of drawing 8 . Moreover, when, as for brake control controller 10\ much rain and snow are 
falling preferably in this case, it is made to lower the value of the brake control gain K transitionally. 
Thereby, controller 10' can make damping force small to braking volition transitionally, when there are 
much rainfall and snowfall. 

[0130] When the others, rain, and snow which were mentioned already are falling according to this 
example, in order wheel-cylinder-pressure force Pw/c is overdue to the master cylinder pressure Pm and to 
start, in the case of braking, the standup of a rapid pressure (damping force) is avoided and it is hard coming 
to lock a tire. [ effectiveness / operation ] Therefore, unnecessary ABS actuation is avoidable. Moreover, so, 
it can operate, without causing the anxiety by the switching noise or the pedal kickback. 
[0131] in addition, environmental recognition equipment here is not cared about [ the thing which does not 
restrict according to the above-mentioned example, for example, detects rain and snow with an image 
processing system, or ] (refer to [ said / Table 1 ]), but has the advantage of being able to apply a water- 
repellent window etc. in this case, even when actuation of a wiper is set up few compared with how for rain 
to fall. This example can also be carried out in the above modes. 

[0132] Next, the example (the 8th example) of further others is explained. This example shall output the 
information pavement of the road under transit, and that it does not pave, as perimeter environmental 
information made into the object now, using navigation equipment 30 as environmental recognition 
equipment of drawing 8 . Moreover, it is made for brake control controller 10' to lower the value of the 
brake control gain K transitionally in this case according to the exception which is not paved [ pavement 
and ] in not paving. Thereby, when a road has not been paved, damping force can be transitionally made 
small to braking volition. 

[0133] According to this example, it is hard coming to lock a tire on a non-paved way like said 7th example. 
Therefore, regardless of pavement and un-paving, unnecessary ABS actuation is avoidable, and it can 
operate, without causing the anxiety by the switching noise or the pedal kickback. 

[0134] In addition, environmental recognition equipment here is not restricted to navigation equipment. For 
example, the approach (refer to [ said / Table 1 ]) of presuming by the reflective degree of the method of 
judging how it being [ a road surface's ] ruined with a stroke and stroke speed of a suspension or an image 
processing, the light discharged towards the ground, or an electric wave etc. may be used. In this case, even 
when information does not appear in maps, such as a newly paved path, it also combines and has an 
advantage, like exact control can be performed. This example can also be carried out in the above modes. 
[0135] In addition, this invention is not limited to the above example. For example, also in the 3rd example, 
to measurement of a road inclination, it combines with the inclination measurement with the front monitor 
camera by the 1st example (the modification by the 2nd example is included), and uses together, and 
according to a case, as it is used switching measurement of a road inclination, it may be carried out. 
Moreover, measurement of a road inclination is not limited to what uses these front monitor camera and 
navigation equipment. Moreover, it cannot be overemphasized that a brake actuator is not limited to the 
thing of each type mentioned above, moreover - the brake actuator applied also in the example in the case 
of using a front monitor camera - this - always ~ a master cylinder pressure - detecting - said increase 
and decrease of oppression — or you may carry out using the thing of the structure which is always 
controlling the wheel-cylinder-pressure force to follow the target preassure force while performing other 
brake control, such as ABS, and to follow a master cylinder pressure except it. 

[0136] Moreover, also in the 4th example etc., two or more sorts in what uses as perimeter environmental 
recognition equipment, for example, is hung up over said Table 1 left column are combined and used 
together, and according to a case, to the target perimeter environmental information, as they are used 
properly alternatively, they may be carried out. For example, you may make it aim at improvement in the 
dependability of the road curvature which should contrast and collate data and should ask for them because 
perimeter [ object ] environmental information equips three sorts, a navigation system, an image processing 
system, and the equipment by presumption from actuation of an operator, and may be made to carry out 

htto://www4.indl.ncioi.go.io/cgi-bin/tran^web_cgi_ejje 2/13/2007 



JP,09-315275,A [DETAILED DESCRIPTION] 



Page 23 of 23 



alternative switch use of these equipments or uses it instantaneous if it is road curvature, therefore the 
dependability of control in that case, and reservation. The same of this point is said of the case of other 
combination. 

[0137] Moreover, in each of these equipments, a brake control system may be constituted and carried out so 
that all or a part of detectable perimeter situation hung up over said Table 1 right column may be treated as 
target perimeter environmental information. For example, if the perimeter environmental recognition 
equipment to apply is made into a navigation system May carry out so that only all or the parts of the road 
class, road curvature, a road grade, etc. may be treated as perimeter [ object ] environmental information, 
and if it is an image processing system You may carry out so that all or some of a perimeter [ road ] 
situation, an obstruction and a precedence vehicle, a pedestrian, road curvature, a road grade, a rainfall and a 
snowfall situation, and field of view (fog and light and darkness) may be treated as perimeter [ object ] 
environmental information. Moreover, you may carry out so that all or a part of an obstruction and a 
precedence vehicle, a pedestrian, field of view (fog and light and darkness), and road surface irregularity 
may be similarly treated as perimeter [ object ] environmental information, if it is the case of light and an 
electric-wave radar, and from actuation of an operator, if it is the case of presumption, you may carry out so 
that all or a part of delay, a mountains way, road curvature, and a rainfall and snowfall may be treated as 
perimeter [ object ] environmental information. 



[Translation done.] 
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* NOTICES * 

JPO and XNPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 




[Drawing 2] 
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[Drawing 8] 
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[Drawing 6] 
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[Drawing 12] 
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[Drawing 7 ] 
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